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Fort  Eustls,  Virginia 

TCREC-ADS  9R38-01-017-45 

SUBJECT:  Aircraft  Carburetor  Air  Filter  Systems 


TO:  See  Distribution  List 


1.  The  inclosed  Phase  I  final  report  is  a  discussion  of  the 
contractor's  efforts  to  design,  fabricate,  and  test  a  prototype 
carburetor  charge-air  filter  system.  This  work,  was  a  follow  up  to 
a  previous  program  for  the  development  of  a  high  efficiency,  high 
capacity  filter  media.  (Contract  DA  44-177 -TC-363,  Study,  Investi¬ 
gation  and  Preliminary  Design  of  a  Universal  Dry  Type  Engine  Charge- 
Air  Filter  Element). 

2.  The  results  of  the  tests  of  the  prototype  system  indicate 
that  a  high  capacity,  high  efficiency  filter  system  has  been 
achieved. 


3.  Comparative  evaluation  tests  of  the  filter  designed  in 
this  program  versus  present  systems  have  been  made  in  Phase  II  of 
present  contract.  The  results  of  this  evaluation  will  be  reported 
separately  in  a  subsequent  report. 

4.  Recommendations  regarding  further  specific  application 
development  of  this  filter  system  will  be  withheld  pending  analysis 
of  wear  test  results  comparing  the  newly  designed  system  with  pres¬ 
ently  used  systems.  The  report  of  the  wear  studies  will  be  avail¬ 
able  by  1  August  1961. 

FOR  THE  COMMANDER: 


1  Incl 
as 


CWO-4  USA 
Adjutant 


DISCLAIMER  NOTICE 


When  Government  drawings,  specifications,  or  other  data  are  used  for 
any  purpose  other  than  in  connection  with  a  definitely  related  Government 
procurement  operation,  the  United  States  Government  thereby  incurs  no 
responsibility  nor  any  obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way  supplied  the  said 
drawings,  specifications,  or  other  data  is  not  to  be  regarded  by  impli¬ 
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person  or  corporation,  or  conveying  any  rights  or  permission,  to  manu¬ 
facture,  use,  or  sell  any  patented  invention  that  may  in  any  way  be  related 
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The  findings  and  recommendations  contained  in  this  report  are  those  of 
the  contractor  and  do  not  necessarily  reflect  the  views  of  the  Chief  of 
Transportation  or  the  Department  of  the  Army. 
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FORT  EUSTIS,  VIRGINIA 


FOREWORD 


The  Transportation  Research  Command  entered  into  a  contract  on  30 
June  1958  with  the  Fram  Corporation  for  the  purpose  of  evaluating  and 
qualifying  a  new  high  capacity  air  filtration  system  for  light  aircraft. 

This  contract  was  a  logical  sequel  to  the  basic  development  of  the  fil¬ 
tration  media  and  preliminary  design  considerations  which  took  place 
under  Contract  No.  DA  44-177-TC-363. 

The  work  under  this  contract  was  divided  into  two  phases: 

Phase  I  included  the  fabrication,  evaluation  and  qualification 
of  an  air  filtration  system  for  the  H-23C  helicopter. 

Phase  II  consisted  of  a  field  wear  study  of  the  H-2  3C  power 
plant  through  the  utilization  of  radioactive  tracer  techniques. 

The  purpose  of  this  work  was  to  evaluate  the  effect  of  air  and 
lube  oil  filtration  on  the  life  of  critical  engine  parts,  and  to 
evaluate  the  feasibility  of  using  nucleonic  instrumentation  for 
aircraft  field  tests.  A  separate  final  report  has  been  written 
to  present  the  results  of  the  wear  study. 

Phase  I  of  this  contract  was  completed  16  November  I960  with  the 
issuance  of  an  F.  A.  A.  Supplemental  Type  Certificate  for  the  air  fil¬ 
tration  system.  Phase  I  work  required  the  combined  efforts  of  person¬ 
nel  from  the  Aircraft  Filter  and  Research  Divisions  of  the  Fram  Engineer¬ 
ing  Department  in  East  Providence,  Rhode  Island.  Many  people  contributed 
valuable  assistance  during  this  evaluation  study.  Mr.  R.  Harrison,  Design 
Draftsman  of  the  Aircraft  Filter  Division,  was  especially  helpful  in  finalizing 
the  design  and  in  the  preparation  of  the  necessary  drawings  for  submission 
to  the  Federal  Aviation  Agency. 

Significant  contributions  in  the  prototype  fabrication  were  made  by  Messrs. 

L.  Bessette  and  R.  Lincoln,  Sample  Shop  Supervisor  and  Toolmaker  re¬ 
spectively  of  the  Liquid  Filter  Division. 

Also  of  great  assistance  in  the  flight  test  program  were  personnel  of  the 
TRECOM  Air  Section  at  Fort  Eustis,  Virginia,  under  the  command  of 
Captain  William  E.  Hart. 


iii 


The  Fram  Engineering  Department  recognizes  the  importance  of  effective 
liaison  work  between  the  Contracting  Officer  and  the  Contractor  during  the 
execution  of  a  study  of  this  type.  The  work  of  Branch  Head,  Mr.  L.  Bartone, 
and  his  assistants,  Lts.  Donald  S.  Webster  and  Thomas  B.  Allardice,  es¬ 
tablished  a  propitious  atmosphere  between  the  interested  parties  during  this 
contract. 

Fram  Project  Engineers,  B.  S.  McCarroll  and  J.  W.  Jackel,  authored  this 
report.  The  entire  development  project  was  carried  out  under  the  direction 
of  Mr.  W.  E.  Dowdell,  Director,  Aircraft  Filter  Division,  Fram  Corporation. 
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SUMMARY 


This  report  includes  all  of  the  work  accomplished  in  the  design,  fabri¬ 
cation  and  field  evaluation  of  a  high  capacity,  high  efficiency  engine  air 
filtration  system. 

Using  the  H  23  helicopter  as  a  test  vehicle,  an  air  filter  housing  was 
designed  ajid  fabricated  to  house  the  dual  media  filter  element  developed 
under  Contract  No.  DA  44-177-TC~363.  The  filter  includes  a  pressure 
drop  warning  system  and  a  bypass  circuit  to  preclude  any  possibility  of 
excessive  induction  system  pressure  drbp  occurring  due  to  extreme  con 
tamination  at  the  barrier  filter. 

An  extensive  field  test  program  led  to  the  optimization  of  the  design  and 
certification  of  the  filtration  system  by  the  Federal  Aviation  Agency. 
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INTRODUCTION 


The  fundamental  accomplishments  realized  during  the  study  and  investi¬ 
gation  of  dry  filtration  media  under  Contract  No.  DA  44~  1  77- TC- 363 
made  available  a  high  capacity  filter  element  for  use  on  light  aircraft. 

The  application  of  this  basic  knowledge  to  the  design  of  a  compatible 
system  for  a  particular  aircraft  required  a  full  engineering  evaluation 
substantiated  by  laboratory  and  field  tests. 

Preliminary  designs  of  air  charge  induction  filter  systems  for  most 
Army  aircraft  were  available  for  finalization  and  subsequent  study.  The 
Transportation  Corps  made  available  to  the  Contractor  an  H-23C  aircraft 
for  use  in  the  evaluation  of  the  air  filter  element  and  envelope. 

The  steps  leading  to  qualification  of  the  H-23C  air  filter  system  are  out¬ 
lined  as  follows: 

1 .  Finalization  of  Design  and  Prototype  Manufacture 

a.  Modification  to  the  filter  element  components 
to  insure  economical  manufacture,  to  facilitate 
maintenance,  and  to  maintain  optimum  performance. 

b.  Design  of  a  filter  housing  to  provide  optimum  air 
flow  characteristics  without  compromising  on 
engine  performance. 

c.  Design  of  a  sensitive  pressure  drop  warning 
system  to  provide  visual  indication  of  excessive 
filter  element  pressure  drop. 

d.  Incorporation  of  a  quick  opening  backfire  door 
to  protect  the  filter  element  and  to  provide  an 
alternate  air  supply  entrance  downstream  of  the 
filter. 
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2. 


Preliminary  Tests 


a.  A  test  to  simulate  carburetor  flooding  and  to 
prove  the  capabilities  of  the  fuel  drainage  pro¬ 
visions  in  the  new  design  system. 

b.  Test  stand  operation  of  the  pressure  drop  warning 
system  to  insure  validity. 

c.  Laboratory  test  to  check  the  operation  of  the  back¬ 
fire  door  mechanism  under  reverse  pressure. 

d.  Operation  of  the  system  with  humidity  and  tempera¬ 
ture  levels  of  the  incoming  air  charge  adjusted  to 
promote  cartridge  icing.  This  test  was  devised  to 
ascertain  the  effects  of  ice  formation  on  air  flow  as 
indicated  by  abnormal  restriction  build-up. 

3.  System  Flight  Safety  Check 

a.  The  complete  air  induction  filter  system  to  be 
mounted  on  the  H  23C  and  the  aircraft  flight  tested 
for  a  sufficient  period  of  time  to  prove  the  reliability 
of  the  new  installation  and  establish  the  operation 
characteristics. 

b.  Establish  the  effect  (if  any)  which  the  new  air  filter 
system  reflects  on  over-all  engine  performance. 

c.  An  indication  of  final  qualification  from  the  Federal 
Aviation  Agency  in  the  form  of  a  Supplemental  Type 
Certificate. 


DESIGN  AND  PROTOTYPE  FABRICATION 


The  transition  from  the  preliminary  air  filter  design  to  the  final  system 
design  as  shown  in  Figure  1  occurred  as  a  series  of  logical  modifications 
during  the  laboratory  and  flight  test  programs.  The  basic  evolution  of  the 
system  will  be  traced  in  this  section  while  much  of  the  detail  description 
and  substantiating  reasons  for  the  design  changes  will  be  discussed  in  the 
section  on  flight  testing. 
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Substitution  of  the  new  design  air  filter  in  place  of  the  existing  mixing 
box  unit  (Figure  2)  without  major  alterations  to  the  air  intake  system 
was  a  definite  consideration  in  the  finalization  of  the  design.  A  filter 
housing  as  shown  in  Figure  3  was  designed  to  be  installed  just  below 
the  carburetor  and  physically  about  in  the  same  position  formerly  occu¬ 
pied  by  the  air  mixing  box.  The  hot  air  duct  from  the  muffler  was  made 
an  integral  part  of  the  housing.  The  basic  envelope  for  the  "A"  size 
filter  element  (Figure  4)  was  retained  from  the  preliminary  design  and 
a  dual  purpose  bypass  and  backfire  door  was  incorporated  into  the  cart¬ 
ridge  entrance  cover. 

The  initial  stages  of  the  flight  test  program  pointed  out  a  definite  weak¬ 
ness  in  this  design.  The  introduction  of  the  hot  air  supply  through  a 
door  hinged  in  a  vertical  line  tended  to  direct  the  hot  air  stream  toward 
one  side  of  the  filter  cartridge  and  resulted  in  a  media  collapse  problem. 
This  factor  dictated  a  change  in  design  whereby  the  hot  air  duct  was  di¬ 
vorced  from  the  filter  housing.  The  warm  air  intake  in  the  filter  housing 
was  moved  somewhat  upstream  from  its  original  position  and  relocated 
on  the  bottom  of  the  housing.  The  connection  between  the  muffler  and 
filter  housing  was  made  flexible.  The  repositioning  of  this  intake  allowed 
the  addition  of  an  internal  air  deflector  and  the  pivoting  of  the  mixture 
door  in  a  horizontal  line.  This  resulted  in  a  more  favorable  blending  of 
the  hot  and  cold  air  supplies. 

A  by-product  of  this  design  change  is  a  housing  which  is  more  economical 
to  produce  and  easier  to  install  as  a  substitute  for  the  mixing  box.  The 
elimination  of  the  hot  air  duct  as  an  integral  part  of  the  filter  reduced  the 
required  welding  on  the  housing  considerably.  The  flexibility  between  the 
muffler  and  the  filter  will  facilitate  field  installation  and  remove  the  need 
for  costly  close  tolerance  dimensioning  of  the  housing. 

Further  design  changes  occurred  as  a  direct  result  of  comparative  engine 
tests  under  full  power  conditions.  Caburetor  air  temperatures  higher  than 
those  recorded  with  the  original  mixing  box  design  pointed  out  the  need  for 
reducing  the  transfer  of  heat  from  the  engine  to  the  incoming  air  stream. 

The  first  approach  to  solving  the  "high  temperature"  problem  was  to  re¬ 
orient  the  filter  housing  to  a  position  away  from  the  engine  and  into  an 
area  of  lower  temperature.  This  relocation  of  the  housing  did  lower  the 
carburetor  air  temperatures  to  an  acceptable  level.  However,  subsequent 
evaluation  of  the  system  pointed  out  the  need  for  further  study  of  the  "high 
temperature"  problem. 
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Figure  2.  Original  H-23C  Engine  Air  Induction 
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Figure  3.  Filter  Housing 
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The  minimum  acceptable  carburetor  air  "heat- rise"  (for  the  particular 
engine  being  used)  should  not  exceed  90°F.  At  the  new  location  of  the 
filter,  this  minimum  heat  rise  could  not  be  obtained  because  of  the  ex¬ 
cessive  dissipation  of  heat  from  the  muffler  over  the  relatively  long  air 
induction  path.  A  search  was  made  for  an  optimum  filter  location  where 
carburetor  air  temperature  for  both  normal  and  "full  heat"  usage  was 
acceptable.  It  was  determined  in  field  testing  that  the  only  feasible  filter 
location,  which  would  provide  the  proper  carburetor  deicing  heat,  was  the 
original  location  directly  below  the  carburetor. 

Now  that  the  position  of  the  air  filter  was  finalized,  a  method  had  to  be 
found  whereby  the  aluminum  filter  body  could  be  insulated  from  the  engine 
heat  sources.  It  was  determined  that  there  were  two  sources  of  heat  af¬ 
fecting  the  filter  installation.  The  first  source  was  muffler  heat  which  was 
conducted  via  the  hot  air  ducting  to  the  filter  body.  The  installation  of  a 
butterfly  valve  to  the  muffler  hot  air  exit  and  the  asbestos  insulation  of  the 
filter  hot  air  door  limited  this  heat  transfer  to  an  acceptable  level. 

Insulation  of  the  filter  housing  from  the  second  heat  source,  radiation 
heat  from  the  engine,  proved  a  more  formidable  problem.  This  heat 
source  produced  temperatures  of  as  high  as  200°F.  at  the  forward  face 
of  the  housing.  Shielding  the  filter  body  from  the  engine  was  tried,  but 
proved  unsatisfactory  because  of  the  space  limitations.  Various  insulating 
materials  to  be  applied  to  the  filter  body  were  investigated.  After  labora¬ 
tory  testing  of  insulation  materials,  a  polyvinyl  chloride  coating  was  se¬ 
lected  as  a  sviitable,  long  life  insvilating  material  which  could  be  applied 
at  a  reasonable  cost.  This  protection  was  applied  to  the  vertical  sides  of 
the  filter  to  a  thickness  of  .050  inches  through  a  dipping  process.  Sub¬ 
sequent  field  tests  proved  the  suitability  of  the  plastic  coating  as  reflected 
by  the  flight  data  in  Appendix  I. 

The  new  air  filter  system  is  approximately  3.  5  pounds  heavier  than  the 
original  mixing  box  system.  The  filter  housing,  a  clean  cartridge,  adapter 
and  pressure-drop  switch  weigh  f>.  5  pounds  while  the  weight  of  the  mixing 
box  and  flocked  screen  filter  is  approximately  3  pounds.  In  other  words, 
a  high  capacity-high  efficiency  air  filter  has-been  added  to  protect  the 
engine  at  a  "cost"  of  3.5  pounds. 

A  reliable  and  simple  warning  system  to  give  a  visual  indication  of  the 
end  of  the  useful  life  of  the  filter  element  was  considered  a  desirable 
supplement  to  the  new  filter  system.  Military  Specification  F- 71 94  was 
used  as  a  guide  during  all  of  the  design  considerations  and  Paragraph 
4.  3.  3.  1.  1.2  was  adhered  to  in  determining  the  maximum  pressure  drop 
(8  inches  of  water)  to  be  tolerated  across  the  filter  element. 
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The  ground  test  data  for  the  original  filter  installation  (see  Figure  5) 
indicated  that  a  pressure  drop  of  about  1. 5  inches  exists  in  the  H-23C 
system  from  the  inlet  scoop  to  the  entrance  to  the  carburetor.  There¬ 
fore,  a  pressure  drop  of  9.  5  inches  of  water  between  the  air  intake  and 
the  carburetor  was  established  as  a  maximum  restriction. 

A  suitable  pressure  switch  for  detecting  pressure  differential  in  the 
"zero  to  ten  inches  of  water"  range  was  procured.  This  metal  diaphragm 
type  switch  with  normally  open  contacts  is  designed  for  use  in  a  28  volt 
circuit  and  will  tolerate  up  to  a  maximum  of  5  amperes  current.  It  is 
designed  for  aircraft  application  and  has  an  AN  approved  snap  action 
switch  element. 

The  switch  is  mounted  on  the  adapter  directly  beneath  the  carburetor 
and  is  connected  to  the  aircraft's  electrical  circuit  as  shown  in  AX  26074, 
(Figure  6).  The  circuit  is  protected  by  a  5  ampere  breaker  mounted  on 
the  auxiliary  cockpit  panel. 

The  warning  system  produces  a  visual  signal  in  the  cockpit  when  a  pressure 
drop  of  9.  5  inches  (i  0.  5  in.)  of  water  exists  between  the  air  intake  scoop 
and  the  carburetor.  A  flexible  cable  attached  to  the  bypass  door  and  ter 
minating  in  the  cockpit  permits  the  pilot  to  introduce  an  alternate  unfiltered 
air  supply. 

The  physical  sizes  of  the  family  of  three  high  capacity  filter  cartridges 
were  determined  under  the  basic  research  contract.  However,  optimumi- 
zation  of  the  media  pattern  for  the  "A"  size  cartridge  was  accomplished 
under  this  contract.  Changes  to  the  media  configuration  and  the  design 
characteristics  of  the  cartridge  will  be  discussed  here,  while  modification 
to  the  media  specifications  which  were  a  direct  result  of  the  flight  test 
program  will  be  discussed  as  part  of  that  work. 

Considerable  testing  of  the  filter  element  was  carried  out  on  an  air  media 
test  stand.  Figure  7,  at  air  flows  up  to  300  CFM  while  using  heavy  con¬ 
centrations  of  aspirated  A.  C.  Dust  (9  grams  per  minute)  to  determine  the 
optimum  pleat  configuration.  The  use  of  an  inner  ring  of  70  one  inch  pleats 
of  filter  paper  within  an  outer  layer  of  3/4  inch  batt  materia:.,  has  consistently 
resulted  in  excellent  capacity  and  efficiency  characteristics. 
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H-23C  ENGINE  R.P.M. 


Figure  7.  Air  Media  Test  Stand 


The  final  design  of  the  filter  element  has  included  a  change  from  an 
aluminum  end  cap  with  attached  gasket  to  a  molded  end  cap  which  also 
serves  as  a  seal  between  the  element  and  housing.  The  metal  end  was 
used  in  conjunction  with  a  cellular  sponge  synthetic  rubber  gasket  which 
had  to  be  cut  and  correctly  bonded  to  the  end  cap.  The  bonding  process 
consisted  of  a  cycle  which  included  the  application  of  a  pre-coat  before 
the  adhesive  was  introduced  and  would  have  resulted  in  a  costly  production 
procedure.  Any  deviation  from  the  correct  bonding  technique  could  have 
resulted  in  loose  gaskets  and  a  faulty  filter  system. 

Therefore,  to  lower  production  costs  and  to  come  up  with  a  better  designed 
cartridge,  the  use  of  a  molded  end  (vinyl  copolymer)  has  been  introduced 
in  place  of  the  aluminum  end  cap.  The  orientation  of  the  outer  screening 
has  been  shifted  to  provide  a  tight  lock  between  the  plastic  and  the  metal 
screen  at  the  element  ends.  Figure  4  shows  the  final  cartridge  design. 

Fundamentally,  the  over- all  design  of  the  filter  housing  was  not  changed, 
since  the  flow  characteristics  provided  by  the  preliminary  design  (Contract 
No.  DA  44-177-TC-363  Phase  II)  were  good. 


PRELIMINARY  GROUND  TESTING 


A  laboratory  test  program  to  check  the  reliability  of  the  H-23C  filter 
system  before  integrating  the  vinit  into  the  aircraft  for  flight  testing  was 
considered  essential.  Therefore,  one  of  the  aluminum  prototypes  was 
mounted  on  the  air  media  test  stand  with  all  of  the  associated  controls 
appended  and  thoroughly  checked  for  safe  operation  under  normal  and 
unusual  climatic  conditions. 

Adequate  provision  for  the  possibility  of  excessive  fuel  drainage  from  the 
up- draft  carburetor  as  a  result  of  unusual  conditions  was  considered  in  the 
design  of  the  housing  backfire  door.  Gasoline  from  the  carburetor  can  flow 
down  into  the  concave  profile  of  the  door  and  be  relieved  through  a  check 
valve  in  the  line.  This  ball  check  valve  opens  when  the  air  flow  through  the 
system  is  below  approximately  125  cubic  feet  per.  minute.  The  six  cylinder 
air  cooled  engine  in  the  H-23C  requires  air  at  a  rate  of  300  cubic  feet  per 
minute  for  full  power  at  3100  revolutions  per  minute  engine  speed.  Allowing 
for  ground  operations  at  engine  speeds  down  to  2000  revolutions  per  minute 
and  reduced  volvimetric  efficiencies,  this  valve  will  be  closed  whenever  the 
engine  is  breathing. 
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Proper  operation  of  the  pressure  drop  varning  system  vas  included 
as  part  of  the  bench  testing  program.  The  pressure  switch,  which 
measures  the  differential  between  atmospheric  pressure  and  Induction 
system  pressure  downstream  of  the  filter  cartridge,  has  good  repeat¬ 
ability.  It  was  checked  in  excess  of  50  times  on  the  test  stand  with 
fully  loaded  cartridges  in  the  system  and  reliably  indicated  the  need 
for  bypass  operation-  The  switch  closes  at  9-5  inches  (+  0.5  Inches) 
of  water  (vacuum).  Closing  activates  the  control  panel  warning  light. 

The  differential  travel  of  the  switch  between  open  and  close  was  kept 
to  a  mlnimnin  so  that  if  operational  circumstances  permit  a  reduction 
of  air  speed,  the  resulting  decrease  in  pressure  drop  at  lower  flow 
rates  will  remove  the  warning  signal  and  indicate  the  continued  use  of 
the  filter.  The  major  warning  system  components  including  the  switch 
signal  light  and  circuit  breaker  are  AN  items. 

The  ability  of  the  new  system  to  withstand  a  backfire  through  the  intake 
manifold  was  a  major  consideration  of  the  preliminary  testing  program. 

The  medium  adjacent  to  the  center  support  screen  in  the  filter  element 
la  a  flameproof  paper  which  definitely  does  not  support  combustion.  The 
16  X  16  mesh  screen  also  inhibits  the  spread  of  flames. 

A  severe  backfire  test  was  carried  out  on  an  engine  dynamometer  test 
stand.  The  filter  housing  with  an  element  in  position  was  mounted  on 
the  down  draft  carburetor  of  a  six  cylinder  automotive  engine  which  in 
turn  was  coupled  to  a  fluid  torque  load.  The  engine  timing  was  dis¬ 
oriented  so  that  reverse  fires  were  created  with  flames  extending  back 
through  the  filter  element  center  tube.  One  element  was  subjected  to 
fifty  backfires  of  varying  intensity  without  any  evidence  of  continued 
combustion.  The  spring  loaded  backfire  door  adequately  relieved  the 
pressure  build-up.  The  element,  which  withstood  the  backfire  test, 
was  transferred  to  the  air  media  test  stand  and  its  performance  charac¬ 
teristics  were  found  to  be  equal  to  a  typical  "A"  size  element. 

The  formation  of  ice  on  the  filter  element  was  investigated  in  the  labora¬ 
tory  from  the  standpoint:  "What  will  happen  to  engine  performance  when 
atmospheric  conditions  promoted  the  growth  of  crystals  of  ice  on  the  fine 
fibers  of  the  batt  material  in  the  new  element?"  This  problem  was  studied 
on  the  air  media  test  stand  and  the  static  pressure  drop  through  the  element 
was  scrutinized  for  evidence  of  excessive  restriction  build-up. 
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The  ice  study  had  to  be  performed  with  a  one-half  size  cartridge  to 
permit  the  use  of  refrigeration  equipment  (Figure  8)  of  reasonable 
capacity.  The  air  flow  through  the  element  was  reduced  to  150  cubic 
feet  per  minute  so  that  face  velocity  of  the  air  was  equivalent  to  the 
maximum  value. 

Finely  divided  particles  of  water  from  two  nozzles  were  introduced 
into  the  cold  moving  air  stream  about  eighteen  inches  upstream  of  the 
element.  Adjustments  in  air  temperature  and  relative  humidity  were 
made  until  favorable  conditions  for  icing  at  the  element  existed.  As 
ice  formed  through  the  batt  medium,  coarse  A.  C.  Dust  was  aspirated 
intermittently  at  a  rate  of  nine  grams  per  minute.  The  test  was  ter¬ 
minated  when  the  restriction  through  the  system  reached  ten  inches  of 
water. 

Two  icing  tests  (Tables  40  and  41)  are  included  as  part  of  this  report. 
The  static  pressure  build-up,  although  more  rapid  than  \ander  temperate 
conditions  was  definitely  not  alarming.  The  test  indicated  that  if  ice 
formed  through  the  medium,  the  filter  could  be  left  in  the  system  and 
normal  air  charge  heating  procedures  followed  until  thawing  relieved 
the  condition. 


SYSTEM  FLIG'HT  SAFETY  CHECK 


A  general  flight  safety  check  program  was  scheduled  to  qualify  the  new 
dry  type  air  filter  for  optional  usage  on  the  test  vehicle.  The  aim  of 
this  phase  of  the  evaluation  study  was  to  prove  the  reliability  of  the  new 
filter  system  in  flight  and  to  determine  the  extent  of  any  changes  in  engine 
performance  due  to  the  substitution  of  the  batt-paper  filter  (e.g.  power  loss). 

Initial  flight  testing  was  carried  out  over  local  areas  approved  by  the  F.  A,  A. 
One  of  these  areas  adjacent  to  the  North  Central  State  Airport  in  Smithfield, 
Rhode  Island  contained  terrain  with  loose  topsoil  and  gravel  which  provided 
severe  dust  concentrations  when  stirred  up  by  a  hovering  helicopter. 
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Figur 


Various  engine  parameters  were  established  with  the  standard  flock- 
screen  type  air  filter  in  the  system  and  a  typical  ground  check  at 
various  engine  speeds  is  shown  in  Figure  7.  A  static  pressure  drop 
of  about  1. 5  inches  of  water  at  3100  revolutions  per  minute  was  measured 
by  manometer  with  manifold  pressure  running  about  15  to  16  inches  of 
mercury.  Very  slight  increases  in  the  static  pressure  were  in  evidence 
after  substitution  of  the  new  high  capacity  cartridge  with  housing.  No 
significant  changes  in  manifold  pressure  were  detected. 

A  flight  test  to  establish  the  reliability  of  the  pressure  drop  warning 
system  was  performed.  A  filter  element  contaminated  with  about  300 
grams  of  A.  C.  Coarse  Dust  was  inserted  in  the  system  and  the  helicopter 
operated  at  full. power  in  a  three  to  four  foot  hover.  The  v/arning  light 
gave  immediate  notice  of  the  maximum  permissible  restriction.  The 
helicopter  was  kept  in  a  hover  for  approximately  thirty  minutes  while  the 
bypass  control  was  intermittently  operated  to  insure  the  reliability  of  the 
pressure  switch  and  associated  system.  No  fault  was  found  with  the  warn¬ 
ing  device  or  the  bypass  control.  However,  this  test  was  brought  to  an 
abrupt  termination  when  the  engine  suffered  a  serious  loss  of  power.  The 
power  loss  was  traced  to  spark  plug  fouling.  A  laboratory  analysis  of  the 
deposits  on  the  plugs  revealed  an  eight  percent  silica  content  and  suggested 
the  possibility  of  dust  migration  from  the  artificially  loaded  element. 

Further  laboratory  tests  were  immediately  instigated  to  ascertain  if  the 
vibrations  experienced  during  flight  tended  to  loosen  fine  dust  from  the 
batt  media  arid  promote  its  passage  through  the  filter  paper.  A  definite 
migration  of  particles  in  the  ten  to  thirty  micron  range  was  established 
by  these  tests  on  the  air  media  test  stand. 

This  was  the  first  time  that  a  contaminant  migration  problem  had  arisen. 

The  possibility  of  such  an  occurrence  had  been  investigated  under  the  media 
research  on  the  previous  contract  and  at  that  time,  simulated  flight  vibrations 
did  not  cause  migration.  The  search  for  a  new  filter  paper  which  would  over¬ 
come  fine  contaminant  migration  was  started  and  two  papers  of  about  the  same 
porosity  and  pore  number  were  investigated. 

The  use  of  a  lower  porosity  paper  had  to  be  offset  by  introducing  a  new 
technique  in  the  pleating  process  so  that  the  clean  element  pressure  drop 
did  not  significantly  increase.  A  new  process  which  puts  corrugations  in 
the  paper  medium  contributes  substantially  to  the  overall  performance  of  a 
filter . element  of  this  type.  The  technique  allowed  the  use  of  a  lower  porosity 
paper  with  no  sacrifice  in  clean  restriction.  The  final  configuration  of  the 
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paper  is  inherently  easier  to  assemble  in  the  envelope.  The  corru¬ 
gations  allow  the  paper  to  breathe  properly  and  contribute  greatly  to 
increased  capacity  since  useful  filter  medium  area  is  increased.  Also, 
overall  filter  element  efficiency  of  better  than  98  percent  has  been  con¬ 
sistently  maintained  during  the  laboratory  test  program. 

Simulated  vibration  tests  as  a  check  on  migration  with  the  new  filter 
paper  revealed  a  reduction  of  approximately  15  to  1  in  the  particle 
migration.  Therefore,  we  feel  that  the  new  lower  porosity  paper  has 
overcome  the  dirt  retention  problem  with  no  increase  in  cost  and  has 
resulted  in  an  element  with  better  performance  characteristics. 

Another  media  problem  turned  up  during  the  flight  test  program.  It 
was  noticed  that  the  batt  material  in  one  particular  area  on  the  element 
periphery  took  a  permanent  set  after  extremely  short  periods  of  engine 
operation.  The  location  of  this  batt  collapse  phenomena  was  on  the  side 
of  the  element  facing  the  inlet  duct  and  slightly  to  the  left  of  the  flow  divider 
on  the  engine  side  of  the  housing. 

At  first  this  deformation  problem  was  thought  to  be  attributable  to  the 
high  velocity  air  stream.  However,  the  inclusion  of  a  solid  flow  divider 
had  no  visible  effect  on  the  tendency  of  the  batt  fibers  to  crush  together. 

Since  the  melting  temperature  of  the  air  laid  batt  material  was  known  to 
be  in  the  range  of  165°  to  200°F.  ,  the  possibility  of  high  temperature 
air  changing  the  characteristics  of  the  batt  medium  was  next  considered. 

An  iron  constantan  thermocouple  capable  of  reasonable  accuracy  over  the 
temperature  range  expected  was  used  to  record  batt  temperatures  around 
the  periphery  of  the  filter  element  during  flight  tests. 

Batt  temperatures  v/ere  recorded  for  various  settings  of  the  carburetor 
heat  control  over  the  range  from  no  heat  added  to  full  carburetor  heat  with 
indicated  temperatures  of  better  than  122°F.  at  the  carburetor.  The  results 
of  this  investigation  were  as  follows: 

1.  With  no  introduction  of  hot  air,  the  batt  did  not  deform. 

o  o 

2.  Temperatures  as  high  as  240  to  250  F.  were  recorded 
in  the  batt  to  support  carburetor  air  temperatures  in  the 
range  of  89°  to  130°F. 

3.  Temperature  of  the  batt  varied  considerably  around  the 
periphery  of  the  cartridge.  A  temperature  differential 
of  approximately  100°F.  existed  between  the  area  of  the 
cartridge  showing  collapse  and  the  side  of  the  cartridge 
furthest  from  the  incoming  air  charge. 
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A  change  in  30°  to  40  F .  in  batt  temperatures  was 
encountered  depending  on  whether  the  aircraft  was 
oriented  with  the  engine  into  the  wind  or  not.  This 
showed  that  radiation  effects  from  the  engine  were 
contributing  to  high  localized  temperature  levels 
in  the  element. 

A.  C.  Dust  tests  using  cartridges  with  deformed  batt  media  proved  that 
actually  the  collapse  did  not  lead  to  a  significant  loss  of  capacity  or 
efficiency.  This  can  probably  be  attributed  to  the  fact  that  the  pre¬ 
cleaner  compression  actually  took  place  over  a  small  area  and  that  at 
moderate  face  velocities,  the  density  of  the  batt  is  not  too  critical.  How¬ 
ever,  an  investigation  was  deemed  necessary  to  overcome  this  problem. 

Two  approaches  were  taken  to  circumvent  the  difficulties  introduced  by 
the  high  temperature  air  stream.  First,  the  supplier  of  the  batt  material 
was  asked  to  change  the  batt  blend  so  that  higher  temperatures  could  be 
tolerated  at  no  risk  of  a  change  in  state.  Secondly,  a  redesign  of  the 
filter  housing  was  undertaken  in  an  attempt  to  promote  better  mixing  of 
the  hot  and  cold  air  streams. 

As  previously  described  in  the  section  on  Design  &  Prototype  Fabrication, 
the  elimination  of  the  hot  air  duct  as  an  integral  part  of  the  filter  and  the 
movement  of  the  hot  air  door  to  a  position  slightly  upstream  from  its 
original  location  resulted  in  a  more  homogeneous  mixing  of  the  air  supplies. 
Batt  temperatures  recorded  after  the  redesign  showed  that  even  at  "maximum 
heat",  the  media  temperature  did  not  go  above  155°F. 

A  new  batt  blend  which  will  remain  stable  at  temperatures  up  to  300°  F. 
is  now  available.  This  new  medium  has  undergone  considerable  A.  C. 

Dust  testing  and  has  capacity  and  efficiency  characteristics  equivalent 
to  the  present  batt.  Since  the  temperature  problem  has  been  avoided  by 
a  better  housing  design,  it  is  planned  to  specify  the  original  batt.  The 
new  high  temperature  medium  is  good  protection  against  a  similar  problem 
on  another  aircraft  which  might  not  lend  itself  to  a  change  in  filter  design. 

One  of  the  most  important  of  the  design  criteria  for  the  new  air  filter  in¬ 
stallation  was  the  maintenance  of  carburetor  air  temperature,  cylinder 
temperatures,  and  oil  temperature,  within  the  ranges  specified  by  the 
engine  manufacturer. 
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In  the  field  testing  of  the  original  mixing  box  installation  (Tables  4 
and  5)  minimum  carburetor  air  heat  rise  at  75%  rated  B.H.  P.  and 
30°F.  outside  air  temperature  was  in  excess  of  90°F.  The  carbu¬ 
retor  cooling  data  (Tables  10,  16,  22,  28,  and  34)  showed  a  maximum 
C.A.  T.  rise  of  17°F.  above  ambient  temperature  under  maximum 
power,  no  wind  conditions.  The  F.A.  A.  criteria  was  a  minimum  heat 
rise  of  90°F.  at  75%  rated  B.H.  P.  and  a  maximum  of  14°~17°F.  carbu¬ 
retor  air  temperature  above  ambient  temperature  for  any  power  require¬ 
ment. 

Cylinder  temperatures  and  oil  inlet  temperatures  on  the  original  in¬ 
stallation,  the  new  installation  unrestricted,  and  the  new  installation 
restricted  were  within  their  maximum  permissible  operating  temperatures 
as  shown  in  Tables  11,  13,  15,  17,  19,  21,  23,  25,  27,  29,  31,  33,  35, 

37  and  39- 

The  cylinder  and  carburetor  air  temperature  data  was  monitored  with 
iron  constantan  thermocouples  and  a  bridge  circuit  pyrometer  potentio¬ 
meter.  A  thermocouple  probe  was  inserted  into  the  carburetor  throat 
inlet  in  place  of  the  aircraft’s  temperature  probe  and  associated  gauge. 
Cylinders  were  monitored  at  the  head  through  the  use  of  a  tabbed  spark 
plug  gasket  to  which  the  thermocouple  was  welded. 

The  F.A.  A.  flight  test  program  for  qualification  of  the  new  induction 
system  for  a  Supplemental  Type  Certificate  was  conducted  in  three 
phases  for  direct  comparison  of  the  original  air  filter  installation,  the 
new  air  filter  installation,  and  the  new  installation  restricted  to  10  inches 
of  water  pressure  differential.  An  outline  of  this  program  follows; 

I.  Test  to  determine  hottest  cylinder. 

II.  Full  power  hover  tests  at  maximum  gross  weights. 

III.  Full  power  hover  tests  at  100  pounds  less  than 
maximum  gross  weight. 

IV.  Full  power  hover  tests  at  200  pounds  less  than 
maximum  gross  weight. 

V.  Full  throttle  climb  tests  at  gross  weight. 

VI.  Carburetor  air  heat  tests. 
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The  first  full  power  tests  brought  out  the  fact  that  the  new  filter  in¬ 
stallation  design  when  located  directly  below  the  carburetor,  raised 
the  average  level  of  carburetor  air  temperature  approximately  25°F. 

The  average  carburetor  air  temperature  with  the  new  filter  in  the 
system  was  about  135°F.  for  an  outside  air  temperature  of  about  77°F. 
Carburetor  air  temperatures  with  the  original  mixing  box  design  aver¬ 
aged  about  110°F.  with  the  same  outside  air  temperature.  An  increase 
in  carburetor  air  temperature  of  about  10  F.  could  result  in  approxi¬ 
mately  a  one  percent  loss  in  power  output.  Therefore,  this  differential 
could  have  contributed  to  a  2  to  3  percent  power  loss.  A  lowering  of 
performance  was  looked  upon  as  an  undesirable  by-product  of  a  design 
change  and  steps  were  immediately  instigated  to  bring  engine  performance 
characteristics  back  in  line. 

Apparently,  the  insertion  of  the  high  efficiency-high  capacity  filter 
element  in  the  air  induction  system  had  permitted  ambient  air  tempera¬ 
ture  effects  to  have  considerable  influence  on  the  air  charge  just  before 
the  charge  entered  the  carburetor.  The  ambient  air  temperature  in  the 
area  below  the  carburetor  at  the  forward  wall  of  the  new  filter  averaged 
160-180°F.  due  to  the  close  proximity  of  the  engine.  The  diffusing  action 
upstream  of  the  filter  element  allowed  a  greater  transfer  of  heat  from 
the  surrounding  atmosphere  than  could  occur  under  the  higher  stream 
velocities  existing  through  the  original  mixing  box. 


The  element  was  removed  from  the  housing  and  carburetor  air  tempera¬ 
tures  checked  with  the  air  passing  through  the  empty  housing.  Under 
these  conditions  there  was  no  build-up  in  carburetor  air  temperature  and 
it  was  concluded  that  the  temperature  rise  could  be  attributed  to  ambient 
effects  on  the  low  velocity  air  charge. 

A  change  in  the  location  of  the  filter  housing  seemed  to  be  a  reasonable 
approach  to  elimination  of  the  high  temperature  problem.  As  a  first  step, 
the  housing  was  moved  away  from  the  engine  by  the  introduction  of  a  45° 
elbow  adapter  between  the  carburetor  and  the  filter.  A  metal  shield  was 
also  placed  forward  of  the  filter  to  intercept  and  deflect  the  hot  air  being 
blown  back  by  the  cooling  fan.  Carburetor  air  temperatures  measured 
using  this  design  configuration  were  very  slightly  lower  than  with  the 
housing  directly  below  the  carburetor. 
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The  next  step  involved  the  more  radical  movement  of  the  filter  housing 
to  a  position  entirely  away  from  the  carburetor  and  out  of  the  area 
between  the  two  mufflers.  Full  power  tests  at  maximum  gross  weight 
now  showed  that  carburetor  air  temperatures  were  approximately  the 
same  for  the  new  filter  system  as  they  had  been  with  the  original  air 
filter  system.  Moving  the  housing  into  a  location  in  which  cool  air  could 
circulate  around  the  unit  eliminated  the  increase  in  the  temperature  of  the 
incoming  air  charge.  However,  as  was  previously  mentioned,  this  re¬ 
location  lengthened  the  path  the  hot  air  charge  travelled  to  the  extent  that 
carburetor  air  temperature  rose  by  only  60°F.  at  full  heat  conditions. 

This  was  corrected  by  the  application  of  the  insulated  housing  design 
located  directly  beneath  the  carburetor.  Tables  7  and  9  graphically 
display  the  final  design  deicing  characteristics  of  the  system. 

In  summary  of  the  field  data  obtained  and  notated  in  the  accompanying 
tables,  we  can  state  that  no  significant  difference  can  be  detected  between 
the  performance  characteristics  of  the  H-23C  engine  being  supplied  air 
through  a  high  capacity  filter  system,  and  one  breathing  through  the 
original  flocked  screen  type  air  cleaner  system. 

For  test  purposes,  a  high  capacity  cartridge  was  artificially  restricted 
to  10  inches  of  water.  A  loss  of  manifold  pressure  of  0.  5  inches  of 
mercury  existed  when  this  cartridge  was  placed  in  the  system.  A  mani¬ 
fold  pressure  drop  of  similar  magnitude  should  be  expected  with  a  cart 
ridge  contaminated  to  a  level  which  causes  the  by-pass  warning  light  to 
be  activated. 

The  field  data  of  the  report  tables  was  submitted  to  the  F.A.  A.  to  support 
a  request  for  a  Supplemental  Type  Certificate  to  cover  the  installation  of 
this  dry  type  high  capacity-high  efficiency  air  filter  installation  on  the  H  23 C 
helicopter.  After  a  confirming  field  check  by  F.  A.  A.  personnel  of  their 
Flight  Test  and  Propulsion  Section,  an  F.A.  A.  Supplemental  Type  Certificate 
authorizing  this  installation  on  H-23C  aircraft  was  issued  16  November  I960, 

The  final  installation  design  of  the  system  is  included  as  Figure  8  of  this 
report. 
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APPENDIX  I 


FLIGHT  TEST  DATA 
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TABLE  1 


Original  Mixing 
Box  Installation 

TEST  TO  DETERMINE  HIGHEST  CYLINDER  HEAD  TEMPERATURE 


DATE  5  July  I960  WIND  VELOCITY  3-5  KTS 

OUTSIDE  AIR  TEMPERATURE  84°F.  BAR.  PRESSURE  29.98 

REL.  HUMIDITY  82% 

DESCRIPTION;  Hover  at  gross  weight  (2500  Iba.)  and  maximum _ 

ower  at  50  ft.  P.  A. 


Time  MP 
^inutea)  In.  Hg. 


CYLINDER  HEAD  TEMPERATURE 


RPM 


3100 


240 

310 

275 

275 

265 

300 

317 

355 

330 

315 

305 

360 

357 

385 

345 

340 

358 

355 

398 

347 

331 

365 

352 

400 

352 

342 

370 

357 

408 

356 

347 

366 

360 

40  5 

355 

343 

367 

360 

409 

351 

342 

369 

354 

404 

352 

347 

365 

355 

40  5 

362 

340 

365 

358 

406 

355 

344 

367 

360 

408 

358 

346 

365 

362 

405 

364 

340 

365 

351 

407 

352 

345 

367 

358 

408 

352 

r  Temp:  |  447 


Washer 


360  409 


rmocoupUe 


lead 
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TABLE  2 


K-23C  Filter  Installation 
Clean  Cartridge 


I 


TEST  TO  DETERMINE  HIGHEST  CYLINDER  LEAD  TEMPERATURE 


OUTSIDE  AIR  TEMPERATURE  93“f. 


DATE  19  July  I960  V/IND  VELOCITY  6  KTS 

OUTSIDE  AIR  TEMPERATURE  93°F.  BAR.  PRESSURE  30.04 

REL.  HUMIDITY  70% 

DESCRIPTION;  Hover  at  gross  weight  (2500  lbs.)  and  maximuna _ 

ower  at  50  ft.  P.A. 


Time 

(Minutes) 

1 

MP 

In.  Hg. 

RPM 

0 

27 

3100 

CYLINDER  HEAD  TEMPERATURE  op 


17 


18 


19 


20 


PeaV 


Note 


^6 

330 

345 

320 

354 

380 

352 

369 

390 

362 

375 

400 

367 

384 

412 

367 

38  5 

413 

371 

391 

411 

372 

397 

413 

371 

399 

410 

374 

400 

411 

375 

400 

415 

377 

405 

416 

377 

395 

416 

377 

390 

417 

377 

388 

416 

375 

388 

415 

371 

390 

415 

371 

391 

413 

372 

391 

416 

371 

395 

417 

370 

mm 

412 

371 

40  5 

41  7 

■ew 

ermocou  >le^j^Tem‘j.  at  cyl. 


530°  F. 


TABJ^E-  3 


TEST  TO  DETERMINE  HIGHEST  CYLINDER  HEAD  TEMPERATURE 


PATE  19  July  I960  WIND  VELOCITY  6  KTS 

OUTSIDE  AIR  TEMPERATURE  93°F.  BAR.  PRESSURE  30.04 

REL.  HUMIDITY  70% 

DESCRIPTION:  Hover  at  gross  weight  (2500  lbs.)  and  maximum _ 


OUTSIDE  AIR  TEMPERATURE  93  F. 


ower  at  50  ft.  P.A. 


CYLINDER  HEAD  TEMPERATURE  op 


1 


Time 

(Minutes) 

MP 

In.  Hg. 

RPM 

0 

27 

3100 

IVIU 


Washe 


BBI 


..  #2 . 

#3 

ilUMi 

Mi 

. ^  -  - 

277 

348 

335 

352 

321 

307 

390 

362 

379 

360 

308 

403 

385 

388 

370 

312 

409 

395 

394 

373 

310 

411 

388 

397 

374 

310 

410 

389 

400 

374 

312 

415 

387 

404 

374 

315 

417 

393 

410 

376 

314 

418 

396 

413 

375 

322 

422 

381 

417 

374 

320 

424 

389 

417 

373 

320 

419 

382 

422 

368 

319 

417 

375 

415 

366 

320 

418 

384 

418 

369 

314 

425 

380 

422 

370 

322 

414 

375 

414 

368 

316 

415 

375 

416 

375 

317 

413 

375 

416 

373 

317 

414 

368 

412 

370 

322 

422 

380 

419 

374 

322 

425 

396 

422 

375 

1  ' 

e  rmocou 

:)le 

TABLE  4 


SECTION  III,  POltR  PLANT  OPERATION 
(6.462)  0.  Carbuhetok  He*t  Rue 


Original  Mixing  Box 
Installation 


'  1,  RoTORCRAfT  Should  Be  Ar  Haxihum  TAK£-Of?  Weiaiir  2500  _*•**»* 

Norhal  C.G.  81.0  l*D.  From  Oatun,  Rer.  -f  »ot  -No .  AN  -  6 1  -  1,B  -  40 

'  Vr.~Aiip -BROice-RcRORr -Ro. - - r  And  Be  Flowh  In  Level  Flisht 

*  At  Cruidim#  Kixture  Setting  Id  Air  Free  Of  Visible  IIoiiture.  If 

*  HultI'Ennirc  Rotorcraft,  Use  Engine  With  Least  C.A.K.R. 


NOTE:  Hay  Be 
Flown  At  Only 

One  Altitude  If 

niNIHUH  ALTITUDE 

P.A.  500  Feet 

INTERMEDIATE  ALTITUDE 
P.A.  2000  Feet 

HAXIHUM  ALT  1  TIDE 

P.A.  4000  Feet 

O.A.T.  Of  30  ’F 
|i  Available 

Full  Throttle 
Or  H.C.  Power 

90?  IAS 

Run  1 

Full  Throttle 
Or  H.C.  Power 

90?  IAS 
Run  1 

Full  Throttle 

Or  H.C.  Power 

90?  IAS 

Run  1 

Run 

1  2 

3  4 

1  2 

3  4 

1  2 

3  4 

wgnQrQQiil 

Colb  Hot 

Cold  Hot 

Cold  Hot 

Cold  Hot 

Cold  Hot 

■muSSiTHi 

78 

78 

72.  5 

70.  5 

60 

62.  5 

lAUUHi 

81.5  192.5 

.  5  75  194 

72  188 

68  189 

63. 5  188 

■iSQIHHl 

BRSEIHHi 

111 

125 

119 

116 

121 

125 

Air  Sfeed 

HPH  IAS 

77 

58 

67 

62 

63 

47 

Engine  RPH 

3100 

3100 

3100 

3100 

3100 

3100 

H.P.  (In.  Kg.) 

27 

22 

26 

22 

24.  5 

20 

Sea  Level 
Indicated  BIIP 

186 

143.  5 

178 

143.  5 

165 

127 

IPREstuRE  Cor¬ 
rection  Factor 

Standard  Temp.  At 
Predd.  Alt.  "F 

57.2 

57.  2 

51.8 

51.8 

44.  78 

44.  78 

Temp.  Correction 
Factor 

.89 

.88 

.892 

.889 

.  882 

.  882 

Actual  BHP 

165.  5 

126.  3 

158.8 

127.  5 

145.6 

112 

i  Rated  OHP 

82.  75 

63.  15 

79.4 

63.  75 

72.  8 

56 

Test  Date:  6  July  I960 

Barometer:  30.  16 

Relative  Humidity:40% 

_ _ _ _ Two  runs  averaged  for  each  reading. 

VoR  Sea  Level  Engine! 
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TABLE  5 


1 


SECTION  111,  POWER  PLANT  OPERATION 

B.  Carburetor  H&at  Rls~e  (Continued) 

2.  What  Is  The  Minimum  Required  Carburetor  Air  Heat  Rise  In  °F?  90 

5-  For  Sea  Level  Engines  Employing  Conventional  Venturi  Carburetors: 

(a)  What  Is  The  Actual  Temperature  Heat  Rise  At  An  Outside  Air 
Temperature  Of  JO  “F  At  75^^  M.C.  Power?  132  “F  (Should 
Be  At  Least  90  °F) 

4.  For  Sea  Level  Engines  Employing  Carburetors  Which  Embody  Features 


Tending  To  Reduce  The  Possibility  Of  Ice  Formation:  n/A 

(a)  Is  a  Sheltered  Alternate  Source  Of  Air  Provided?  . Yes 


(B)  What  Is  The  Actual  Temperature  Of  The  Preheat  Supplied  To 
The  Alternate  Air  Inteike?  °F 


(c)  Is  This  Temperature  At  Least  Equal  Or  Greater  Than  That 
Provided  By  The  Engine  Cooling  Air  Downstream  Of  The 
Cylinders?  Yes  ^ 

5.  For  Altitude  Engines  Employing  Conventional  Venturi  Carburetors:  N/A 

(A)  What  Is  The  Actual  Temperature  Heat  Rise  At  An  Outside 

Temperature  Of  30  *F  At  75?^  M.C.  Power?  _ ^“F  (Should  Be 

At  Least  120  “F) 

6.  For  Altitude  Engines  Employing  Carburetors  Which  Embody  Features 

Tending  To  Reduce  The  Possibility  Of  Ice  Formation:  n/A 

(A)  What  Is  The  Actual  Temperature  Heat  Rise  At  An  Outside 

Temperature  Of  30  °F  At  75^  M.C.  Power?  _ “F  (Should  Be 

At  Least  100  “F  Except  That  If  A  Fluid  Deicing  System  Is 
Used  It  Need  Not  Be  Greater  Than  Uo  °F) 

(E)  If  The  Temperature  Heat  Rise  Is  Under  100  °F  Is  A  Fluid 

Deicing  System  Incorporated? . Not  Applicable  Yes  ^ 

7"  For  Multi-Engine  Rotorcraft,  On  Which  Engine  Is  The  Carburetor  Air 


Heat  Rise  Tests  Reported?  _ n/A 

(a)  Is  This  The  Engine  With  The  Least  C.A.H.R.? . Yes  No 


8.  Report  Changes  In  Engine  RPM  And/Or  M.P.  Using  Full  Carburetor 
Heat  (Or  Maximum  Recommended)  With  Both  And  Each  Magnetos. 

n/A  to  helicopters 

Both _ ^RPM;  L _ RPM;  R _ ^ 


(a)  Report  Usable  Quantity  Deicing  Fluid  System 

(B)  Is  Variable  Flow  Plate  Provided? . 

^5 


Yes  No 


TABLE;  5;. 


SECTION  III.  P0',jER  PLAHT  OPERATION 

B.  CAMUHtToii  Heat  Rist  (CoHTUueo) 

2.  IfttAT  It  Tmi  tlmniUM  RtQuidto  CAnsuRtTOH  Ai*  Heat  Rise  lit  “F?  90 

3.  Fo».  Set  Level  Eiigiues  EtELortta  Conventioeal  V,EErMRi;  CAAiuRETtAs: 

(A)  What  U  The  Actual  TEMfEBATUAE  Heat  Rise  At  At  OuTsi.pt  Ai^t 
Tehteratuhe  Or  30  *E  At  75^  H.C^  Rower?,  132  *f  ([StRUiit 
At  Least  90  ‘F) 

4.  For  'Stt  llxttt.  Ehgines  EnfLotiRa  CARsutETOAS  Vh.eqh  (tiRotx  FEA.tUA.ss.. 

TEtotiM  Jo  Rtawe  The  Poattti.tATT,  Of  liM.  fPAHAtARtt  n;//A, 

(AJ  4«ASwMERts  Altersate  Souses  Oe  Alt  Rboeews? 

Ci)  What  |»  The  Actual  TEMECSATUte  Qf  The  Preusat  SuwvV4»,  Tt 
TSK  AtTERRATE  AlR  UTARE?  *F 

(C)  ts  This  Temferature  At  Least  Fuuav  Ot  ^.EAtes  Tuae  TvAt 

Proviseo  By  The  Cmolne  Ccolins  A|e  Iuvurtseah  Or  The  CYEIEOEEt? 

5.  Foe  Altitude  EReiNES  EnrioYiua  CosvEixieMAL  Ventuai  CAASutETORst  N/A 

(A)  What  Is  The  Actual  Iehterature  Heat  Rise  At  Ae  Outsise  TEHreRATUEl 
Of  3Q  ’F  At  75^  H.C.  Power?  _ ‘f  (Should  Be  At  Liadt  120 

• 

6.  Foe  Altitude  EuaiKCD  EnrioYiua  Carruretoee  Which  EHiopt  Featuhei 

lEUDiua  To  Reruoe  The  Possirility  Or  Ice  foanATloHj  N/A 

(A)  What  Id  The  Actual  TenfERATURE  Heat  Ride  At  An  Out&ihi  TenrERATUEf 

Or  30  ‘F  At  7Sit  H.C.  Power?  *F  (Should  Pi  At  Leait  100  ‘f 
Excerr  That  Ir  A  Fluid  Deicins  Syiteh  Id  Used  It  Need  Not  Be 
Greater  Than  40  *F) 

(B)  Ir  The  Tehferature  Heat  Rise  |d  Under  100  Id  A  Fluid  DE|0|it 

SYDTtn  liOORrORATED?  . . . . HOT  ArFI-IOAILE 

7.  For  HuLTi-EReiNE  RoTORCRArr,  On  Which  Ensine  |d  Jhe  Canduretor  Air 

Heat  Ride  Tests  ReroBTED? _ N/A 

(A)  Is  This  The  Encine  With  The  Least  C.A.H.R,?  . 

8.  Report  Chanqes  In  Enoine  RPH  And/Or  H.P,  Usinr  Full  Carduretor  Heat 

(Or  Haxihuii  RtcomExoEo)  With  Both  And  Each  Hasnetod,  N/A 

Both  _ RPM;  L _ RPH;  R _ RPH 

(A)  Report  Usarle  Quantity  Deicinu  Fluid  System 

(B)  Id  Varudle  Flow  Rati  Provided? . . . . 


!(»•  Ns 


tss.  No 


tf  :io 


tiR  No 

to  helicopte 


Yei  No 
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ORIGINAL  INSTALLATION 


TABLE  6 


SECTION  III,  POtO  PLANT  CrtRATlOH 
(6.462)  B.  Cakbuhetoh  He*t  Rise 


H-Z3C  Filter  Installation 
Clean  Cartridge 


1.  RoTORCBAfT  Should  Be  At  Haxhiuii  Take-Oee  Weight  2500  Ldd., 

Normal  C.G.  81«  0  Ins.  From  Oatwi,  Ref.  f m - 01  -  1 Q - 40 

Wr.-AHg  -aH^iiEOE-RtEORT - - ,  And  Be  Flown  In  Level  Fliaht 

At  Cruising  Hixture  Setting  In  Air  Free  Of  Visiole  Moisture.  If 
Multi-Engine  Rqtorcraft,  Use  Engine  With  Least  C.A.H.R. 


NOTE:  Hay  Be 
Flown  At  Only 

One  Altitude  lr 

MINIMUM  ALTITUDE 

P.A.  500  Feet 

INTERMEDIATE  ALTITUDE 
P.A.  2000  Feet 

MAXIMUM  ALTITUDE 

P.A,  5000  Feet 

O.A.T.  Of  30  "F 
It  Availadle 

Full  Throttle 
Or  M.C.  Power 

Run  1 

Full  Throttle 
Or  M.C,  Power 

W  IAS 
Run  1 

Full  Throttle 

Or  M.C.  Power 

10 f  IAS 

Run  1 

Run 

1  _  2  „  , 

3  4 

1  2 

3  4 

1  2 

3  4 

)Ieat  Control 
Position 

■ 

Cold  Hot 

Cold  Hot 

Cold  Hot 

Cold  Hot 

Cold  Hot 

Cold  Hot 

o.a.t.  ^F 

(Corrected) 

83 

84 

77.  5 

77.  5 

65.  5 

64 

t.A.T.  ^F 
(Corrected) 

90.5  189 

90  188 

83  180.5 

83.5  182 

76  175.2 

77.  5  180 

IIeat 

Rise  'F 

98.5 

98 

97.  5 

99.5 

99.  5 

102.  5 

Air  Sfeeo 

HPH  IAS 

72.5 

60.  5 

71. 5 

64.  5 

55 

48 

Engine  RPH 

3100 

3100 

3100 

3100 

3100 

3100 

M.P.  (In.  Hg.) 

Z7 

22 

26 

22 

23 

20 

Sea  Level 
Indicated  61IP 

186 

143.  5 

178 

143.  5 

152 

127 

IPredsure  Cor¬ 
rection  Factor 

Standard  Teme.  At 
Press.  Alt.  *F 

57. Z 

57.2 

51.8 

51.8 

41.  18 

41,  18 

Teme.  Correction 
Factor 

.892 

.893 

.893 

.892 

.888 

.  885 

Actual  BMP 

1 66 

128 

159 

128 

135 

112.  4 

i  Rated  BMP 

83 

64 

79.  5 

64 

67.  5 

56.  2 

Test  Date:  6  July  I960 

Barometer:  Z9. 98 
Relative  Humidity;  65% 

_ Two  runs  averaged  for  eac h 

VoR  Sea  Level  Engines  reading. 
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TABLE  7 


SECTION  III,  P0'£R  PLANT  OPERATION 
B.  Carburetor  He*t  Rist  (CoNTmueo) 

2.  What  Is  The  Hihihum  Required  Carburetor  Air  Heat  Rise  In  “F7  90 

3.  For  Sea  Level  Emgiues  Emplotinq  Conventional  Venturi  Carburetors: 

(A)  What  la  The  Actual  Temperature  Heat  Rise  At  An  Outside  Air 
Temperature  Of  30  “F  At  75^  H.C.  Power?  96  *F  (Should 
Be  At  Least  90  *F) 

4.  For  Sea  Level  Engines  Employing  Carburetors  Which  Embody  Features 

Tending  To  Reduce  The  Possibility  Of  Ice  Formation:  N/A 

(A)  Is  a  Sheltered  Alternate  Source  Of  Air  Provided?  . . . 

(B)  What  Is  The  Actual  Temperature  Of  The  Preheat  Supplied  To 

The  Alternate  Air  Intake?  “F 

(C)  Is  This  Temperature  At  Least  Equal  Or  Greater  Than  That 

Provided  By  The  Engine  Cooling  Air  Downstream  Op  The  Cylinders? 

5.  For  Altitude  Engines  Employing  Conventional  Venturi  Carburetors:  N/A 

(A)  What  Is  The  Actual  Temperature  Heat  Rise  At  An  Outside  Temperature 
Of  30  ‘F  At  75^  H.C.  Power?  _ *F  (Should  Be  At  Least  120  ®F) 

6.  For  Altitude  Engines  Employing  Carburetors  Which  Embody  Features 

Tending  To  Reduce  The  Possibility  Op  Ice  Formation:  N/A 

(A)  What  Is  The  Actual  Temperature  Heat  Rise  At  An  Outside  Temperature 

Of  30  *F  At  75^  H.C.  Power?  °F  (Should  Be  At  Least  100  *F 
Except  That  If  A  Fluid  Deicing  System  Is  Used  It  Need  Not  Be 
Greater  Than  40  ®F) 

(B)  \r  The  Temperature  Heat  Rise  Is  Under  100  °F  Is  A  Fluid  Deicing 

System  Incorporated? . ..Not  Applioadle 

7.  For  Hulti~€ngine  Rotcrcraft,  On  Which  Engine  Is  The  Carburetor  Air 

Heat  Rise  Tests  Reported? _ 

(A)  la  This  The  Engine  With  The  Least  C.A.H.R.? . . 

8.  Report  Charges  In  Engine  RPH  Ano/Or  H.P.  Using  Full  Carburetor  Heat 

(Or  Haximum  Recommeroed)  With  Both  Aro  Eacr  Hagnetos.  N/A  to 

Both  _ RPH;  L _ RPH;  R _ RPH 

(A)  Report  Usable  Quantity  Deicing  Fluid  System _ 

(B)  Is  Variaile  Flow  Rate  Provided?  . 


Yes  No 


Yer  No 


Yi  Nn 


Yes  No 

helicopters 


Yes  No 
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TABLE  8 


SECTION  III,  POt/ER  PLANT  GPERATIOH 
(6.462)  B.  CARBUitETOi)  Ht*T  Rise 


H-Z3C  Filter  Installation 
Filter  Restricted  to  10"T^ 


1.  Rotobcraet  Should  Be  At  Haximum  Take-Cff  Weight  Lbs,^ 

Nohhal  C.G.  81.0  Ins.  From  Datwi,  Ref.  Page-Nck  AN-01-13-40 

Wk-Awd -BAUNCE-lksoRT  -No. - - ,  And  Be  Flown  In  Level  Flisht 

At  Cruising  Huture  Setting  In  Sir  Free  Of  Visible  Moisture.  If 
HuLTi~ENGiNt  Rotorcraft,  Use  Engine  Witii  Least  C.A.H.R. 


NOTE:  Hat  Be 
Flown  At  Only 

Oke  Altitude  If 

MINIMUM  ALTITUDE 

P.A.  500  Feet 

INTERMEDIATE  ALTITUDE 
P.A.  2000  Feet 

MAXIMUM  ALTITUDE 

P.A.  5000  Feet 

O.A.T.  Of  30  'F 
Is  Available 

Full  Throttle 
Or  H.C.  Power 

Run  1 

Full  Throttle 
Or  H.C,  Power 

Run  1 

Full  Throttle 

Or  M.C.  Power 

Run  1 

Run 

1  2 

3  4 

1  2 

3  4 

1  2 

3  4 

Heat  Control 
Position 

Colo  Hot 

Cold  Hot 

Cold  Hot 

Colo  Hot 

Cold  Hot 

Colo  Hot 

O.A.T.  ‘’F 

(CoRRECTEl) 

85 

84 

75.  5 

74.  5 

62 

62.  5 

(Corrected) 

92  195 

88  202 

79  194 

79  186. 

5  68.5  174 

70  177.5 

IIeat 

Rise  “F 

103 

94 

115 

107.  5 

115.  5 

107.  5 

Air  Speed 

HPH  IAS 

63 

53.  5 

67.  5 

61.5 

62 

48.  5 

Engine  RPM 

3100 

3100 

3100 

3100 

3100 

3100 

M.P.  (Is.  Hg.) 

27 

22.  5 

26 

21. 5 

23 

20 

Sea  Level 
Indicated  BMP 

186 

148 

178 

139.  5 

152 

127 

1  Pressure  Cor¬ 
rection  Factor 

Standard  Temp.  At 
Press.  Alt.  *F 

57.2 

57.  2 

51.8 

51.8 

41. 18 

41.  18 

Temp.  Correction 
Factor 

.889 

.885 

.885 

.89 

.89 

.886 

Actual  BMP 

165.  4 

131 

157.  5 

124 

135.2 

112.  5 

i  Rated  OHP 

82.  7 

65.  5 

78.  75 

62 _ 

67.6 

56.  25 

Test  Date:  17  July  I960 
Barometer:  30.  10 
Relative  Humidity:  55% 

- - .Taia-nm a  ■averaged  for  each  reading. 

For  Sea  Level  Engines 
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TABLE  9 


SECTIOH  III,  PO^'ER  PLAUT  OPERATION 

B.  Cak»u«etoii  He*t  Rist  (CoNTimitc) 

o 

2.  What  Ib  The  MimtiuM  Requireo  Carburetor  Air  Heat  Rise  Iu  °F7  90  F 

3.  Fob  Sea  Level  Emsiues  EMPLoriNe  Conventional  Venturi  Carburetors; 

(A)  What  Is  The  Actual  Temperature  Heat  Rise  At  An  Outside  Air 
Temperature  Or  30  ®f  At  75j  H.C.  Pouer7  154  *F  (Should 
Be  At  Least  90  “F) 

4.  For  Sea  Level  Enbines  Emplovins  Carburetors  Which  Emboct  Featureb 


Tenoino  To  Reduce  The  Pobsibility  Or  Ice  Formation:  N/A 

(A)  |b  a  Sheltered  Alternate  Source  Op  Air  Provided7 . .  Yeb  No 


(G)  What  Is  The  Actual  Temperature  Of  The  Preheat  Supplies  To 
The  Alternate  Air  Intake?  ______  *F 

(C)  Is  This  Temperature  At  Least  Equal  Or  Greater  Than  That 

Provides  By  The  Engine  Cooling  Air  Downstream  Or  The  Cylinders?  Tes  No 

5.  For  Altitude  Engines  Employing  Conventional  Venturi  Carburetors;  N/A 

(A)  What  Is  The  Actual  Temperature  Heat  Rise  At  An  Outside  Temperaturb 
Op  30  ‘F  At  75^  H.C,  Power?  *F  (Should  Be  At  Least  120  ‘F) 

6,  For  Altitude  Engines  Employing  Carburetors  Which  Embody  Featured 

Tending  To  Reduce  The  Possibility  Op  Ice  Formation:  N/A 

(A)  What  Is  The  Actual  Temperature  Heat  Rise  At  An  Outside  Temperature 

Op  30  *F  At  75%  H.C.  Power?  _ “F  (Should  Be  At  Least  100  'F 

Except  That  If  A  Fluid  Deicing  System  Is  Used  It  Need  Not  Be 
Greater  Than  40  *F) 

(B)  Ip  The  Temperature  Heat  Rise  Is  Under  100  ”F  Is  A  Fluid  Deicing 

System  Incorporated? . Not  Applioable  Yi'  Mo 

7.  For  HuLTrENoiNE  Rotorcraft,  On  Which  Engine  Is  The  Carburetor  Air 

Heat  Rise  Tests  Reported? _ N/A 

(A)  Is  This  The  Engine  With  The  Least  C.A.H.R,? . .  Yes  No 

8,  Report  Changes  In  Engine  RPH  And/Or  H.P.  Using  Full  Carburetor  Heat 

(Or  Haximum  Recommeroeo)  With  Both  And  Each  Hagnetos.  N/A  to  helicopters 

Both  _ RPH;  L _ RPH;  R _ RPH 

(A)  Report  Usable  Quantity  Deicing  Fluid  System _ 

(B)  Is  Variable  Flow  Rate  Provided? . .  Yes  No 
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TABLE  10 


(6J50) 

(6.451) 


(6.613(«)) 


SECTIOH  111,  PL/ER  PLAMT  OPLRATICII 
C.  Cooling: 


Original  Mixing 
Box  Installation 


1 .  Dubiiib  CiiHD  In  Air  Free  Of  Visidle  HoisTuai:: 

(A)  Taks-Off  Heishy  (Hax.)  2500 _ Lbs.;  C.G.  81.0  laa.  Fboh  Datum; 

-P-Aa£-tlo» - i,-i4T'.  -Anb-  Balahcs  ■finKm-F-Wo.Ref;  AN-01  -  1 B  -  40 

(B)  Fuel  OcTAiiE  Ho.  _ 100/130  (Himimum  Affhoyed  Fob  Engine) 

(C)  Hixtiibe  Setting  Full  Rich _ 

(D)  IrtROTTiE  Settins  Full 

(E)  Shutter  Position  N/ A _ _ 

(1)  For  Rotorcraft  Lquiffed  With  Cooling  Shutters,  Is  A  Cylinder 

Head  Temperature  Indicator  Provided  For  Each  Enoire?  .  Yes  No 

(F)  In  Hulti-Ehgine  Rotorcbaft,  Is  One  Enoine  Inoperative? 

. . . . . . (Not  Applicable)  Yes  No 

Which  Engine  Is  Inoperative?  _ _ 


.an  1 


Run  2 


Time 

Pressure 

Altitude 

(Ft.) 

OiSERvEO  Temperatures  ‘F 

Operating  Ehcine(3) 

Speed 

_ tL 

If  Clihi 
,P.H. 

(Minutes) 

O.A.T. 

Head 

Barrel 

Oil 

•Ho 

R.P.H. 

C.A.T.“F 

I.A.S. 

C.A.S 

1 

0 

87 

238 

149 

27 

3100 

89 

47 

45 

2 

400 

82 

350 

158 

27 

3100 

95 

47 

45 

3 

600 

79 

353 

158 

27 

3100 

90 

47 

45 

4 

800 

78 

418 

176 

26.  5 

3100 

88 

47 

45 

5 

1700 

75 

420 

167 

26 

3100 

82 

47 

45 

1 

0 

80 

420 

206 

27 

3100 

92 

47 

45 

2 

300 

81 

434 

206 

27 

3100 

89 

' 

47 

45 

3 

800 

77 

435 

205 

26.  5 

3100 

83 

47 

45 

4 

1200 

76 

446 

204 

26 

3100 

84 

47 

45 

6 

1800 

73 

432 

197 

26 

3100 

82 

47 

45 

_ 

Cylinder  #1 
Washer  Type 
Thermocouple 


Test  Date:  5  July  I960 

Wind:  6  KTS  Max. 

Relative  Humidity:  60% 
Barometer:  30.18 
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TABLE  10  (CONT.) 


SECTION  111,  POWER  PLANT  OPERATION  Original  Mixing  Box 

Installation 


C.  Cooling  (Continued) 

1.  During  Climb  In  Air  Free  Of  Visible  Hoistune  (Continued) 


(G)  What  Is  Hottest  Cylinder  Head?  ^1  And  On  Which  Engine? _ 

(H)  What  Is  Hottest  Cylinder  Barrel?  n/A  And  On  Which  Engine?  _ 

(l)  Which  Engine  Has  Highest  Oil  Inlet  Temperature?  n/A _ 

( j)  For  Sea  Level  Engines,  Single  Engine  Rotorcraft: 

After  Engine  Temperatures  Have  Stabilized  In  Flight,  Start  At 
Lowest  Practicable  Altitude  And  Climb  For  One  Minute  At 
Take-Off  Power;  Continue  Climb  At  Full  Throttle  Until  At  Least 
5  Minutes  Aftep-The-OeeuPFeHee-Of-The-Highest-TeHpeFature  or 
2000  ft.* 

Recorded: 

(l)  Is  Climb  Conducted  At  The  Best  r/c  Speed? . (Ul.KTS) ... .No  (Yes) 
A.  If  "No",  What  Is  Speed? _ MPH  IAS; _ ^MPH  CAS 

(K)  For  Supercharged  Engines,  Single  Engine  Rotorcraft: 

After  Engine  Temperatures  Have  Stabilized  In  Flight,  Tests 
Should  Start  A.t  1,000  Feet  Below  The  Actual  Engine  Critical 
Altitude  And  Continue  At  Least  5  Minutes  After  The 
Occurrence  Of  The  Highest  Temperature  Recorded: 

(l)  Is  Climb  Conducted  At  The  Best  R/c  Speed? . N/A.  ...No  Yes 

A.  If  "No",  What  Is  Speed?  _ ^H  IAS; _ MPH  CAS 


(L)  For  Multi  Engine  Rotorcraft,  One  Engine  Inoperative  Climb 

Performance:  n/A 

With  The  Rotorcraft  In  The  Configuration  That  Was  Used  In 
Establishing  The  Critical  Engine  Inoperative  Climb  Performance, 
The  Operating  Engine(s)  At  M.c.  Power  Or  At  Full  Throttle  And 
After  The  Temperatures  Are  Stabilized  in  Flight,  Climb  Should  Be 
Started  At  The  Lower  Of  the  Two  Following  Altitudes  And 
Continued  For  5  Minutes  After  The  First  Occurrence  Of  The 
Highest  Temperature: 

1,000  Feet  Below  The  Actual  Engine  Critical  Altitude 
Or  The  Lowest  Practicable  Altitude  (When  Applicable) . 


(l)  Is  Climb  Conducted  At  The  Speed  Used  in  Establishing  The 

One  Engine  Inoperative  Climb  Performance? . No  Yes 


*  Per  FAA  TIA  No.  H555-18 
30  April  1959 
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TABLE  10  (CONT.  ) 


Stt  I  imij  1 1 ,  (DiTii  llAHr  OKnATION 
C.  Ccolinq  (Coki  i^mea) 


Original  Mixing  Box 
Installation 


1 .  Duhiuo  Chhu  Ik  Att<  Fiie>:  Or  VtsiBti  Hoistuss  (Coiiriiiuto) 

(G)  UiUT  Is  HoTTfEBT  CvLiniiKu  Heeo7 #1  0“  Which  Enoihc?  ______ 

(H)  Uh*t  Iu  Hotieet  Cylihoer  Bi.itntt? N/A^ Aro  Om  Which  Ehoine?  _______ 

(I)  Which  Ehoiue  Has  Hiohcst  Ou  Inlet  TeMPEHAyunt'?  N/A _ 

(J)  Foil  Sft  I.EVEL  Enoiiits,  Siisat.K  Ehrire  RoyoaouApY; 

“A-.m  Ekciue  TEHPERAruHES  Have  Syabilized  Im  Ftiaify,  Start  At 
Lowcsr  IVaxticaole  Altitose  Aud  Clihn  For  Oue  Hirute  At 
Take-Ohi'  Pouer;  Courititte  Cliiu  At  Full  Throttle  Until  At  Least 
S  HiUinEu  iifTxt»-AAT.^Oe«iMM«NtMrfitL-Ttte.>lli4rtJc;ST^TcHNiuiAViiM  or  2000  ft.  * 


Recorses: 

(1)  Is  Cliiis  Cououctes  At  The  Best  R/C  Speeb?  .  Ko  (Yes) 

A.  Ip  “No*,  What  Is  Speed? _ HPH  IAS;  _ HPH  CAS 


(K)  For  SupEcioHAKotp  Euamcs,  Sihble  EuaiME  RorsHORApyt 

Ap7£R~Ssue  Temperatures  Hm  Sta7i l ms  Is  lii but,  Tests 
Should  Start  At  1,000  Feet  Delou  The  Actual  Ehoire  Critical 
Altitude  And  Cou  riHik'  Ar  Least  5  Hi  mutes  Apter  The 
Occurrehoe  Op  The  Hidiilst  Temperature  Recohdes: 

(I)  Is  CiiHD  CoMoucTEB  At  The  Best  R/C  Speed? . .  No  Yes 

A.  Ip  'Nd*,  What  It  Speed? _ HPH  IAS;  ^  HPH  CAS 

( L )  Foil  Hult T-fiiqiiiE  Rotdrcrapt,  Ohc  Ersihe  Ihopehatite  Climu  PtHPoRMAROEt  N / A 
~Uith  The  Rotorchapt  Im  The  Corpisuhatior  THATl?At "Uses  |r 

Estaslishirs  The  Critioal  E'msihe  Inoperative  Cliiis  Perponiuhoe, 

The  Operatiro  EndireCs)  Ay  M.C.  Pouer  Ou  At  Full  Throttu  Ars 
Apter  The  Temperatures  Are  Stabilized  In  Fi.iuiir,  Climb  Should  Be 
Started  At  The  Lower  Op  The  Two  Followiuo  Altitudes  Ahd  Cohtisued 
For  5  Hiiirrcs  After  The  First  Ocourrenoe  Op  The  Highest  Temperature: 

1,000  Feet  Delou  The  Autual  Ehrihe  Critical  Altitude 
Or  The  Lowest  Practicable  Altitude  (Wker  Applicable). 

(1)  Is  Cliiis  Couuucveo  At  The  Speed  Used  Im  Establishirs  The 

Ore  Eruire  Ihoperative  Climb  I’eiipoHMAiiCE?  . .  No  Yts 


*  Per  FAA  TIA  No.  H353-18 
30  April  1959 
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TABLE  11 


(6.100(a)) 


SECf mil  III,  POiCT  PlAflT  orCRATIOM 

C.  COOLIHO  (CoHTiUUEo) 


Original  Mixing 
Box  Installation 


1 ,  OuHiMO  Climb  Ih  Aib  Fiitt  Qy  Vtsiott  Hoistuhe  (Cohtihueb) 
(H)  TtHPEii»TuiiE  VAtuea  Awo  Co«BecTio«; 


(Run  2) 


llBL' 

No. 

Item 

Cylinder  Hear 
(No.  1 _ ) 

Cylinder  Base 
(No.  ) 

Oil  Inlet 

0) 

Haximum  Obscrteo  TEnrEiArunc 

•f 

446 

206 

(2) 

Tnue  Oiservcb  TxMfEiAruae 

•f 

446 

206 

^3) 

Prebsuie  Altitvdi  At  Unicm  Temp. 
Staiiliiei  Oi  Final  Pear  Occms 

Ft. 

1200 

300 

W 

Obbeevei  O.A.T.  Alt 

Temperatbee  At  (3) 

•F 

lb 

81 

(5) 

True  O.A.T.  Aii 

Temperature  At  (3) 

•F 

lb 

81 

(6) 

.0036  X  (3) 

3.  32 

1. 08 

(7) 

Starbarb  Hot  Day  Temperature 

At  (3)  =  100 -(6) 

•F 

96.  68 

79.92 

(8) 

^T  =  (7)-(5)  . 

•F 

10. bb 

-1.08 

(9a) 

Temperature  Correction  Ihcrehent 
(Head  i  Oil)  =  1.0  X  (8) 

•F 

20.68 

X 

-1.08 

(9») 

Temperature  Correction  Increment 
(Base)  =  .7  X  (8) 

•F 

(10) 

CORRECTEO 

Temperature  =  (2)  +  (9) 

'F 

466. 68 

204. 92 

(11) 

Haximum 

Permissible  Temperature  (Washer)  “F 

530 

230 

(12) 

CooLiua  Haroir  =  (11)  —  (10) 

•F 

63.  32 

25.  08 

(13) 

Ib  CooLiNa  Satisfactory? 

_ 

Yen 

Yen 

Yeb 

(N)  Abe  Ait  Calibkatiok  Cubves  Attached? . . .  (Yeb)  No 


2,  OuBiHa  Hovmua  Im  Aih  Fbee  Qy  VmiiE  Hoidtube; 

(A)  Take-Ofe  Heiciit  (Hax.)  2500 _ U«.;  C.G.  81. 0 _ Faom  Datum; 

-Pace- Noi - ;-l?rr BitAirer ftcnurrHo^  Ref:  AN-01  -  18-40 

« 

(B)  Fuel  Octame  Mo,  100/130  (Humihuh  ArrnovcD  For  Eiqini) 
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TABLE  12 


SECTIOII  III,  POO  r-LAlU  OPBiATIGil 

(6.450)  C.  CcoLiHc; 

(6.451) 

1 .  Dun  I  na  Cmhd  In  Ain  Fbei:  Of  V<  sidle  HoisTimt; 


H-23C  Filter  Installation 
Clean  Cartridge 


(6.613(0) 


(A)  T*ke*-0ff  Heiomt  (H*x.)  2500  Laa.;  C.G.  81.0  las.  Fiiom  Oatus; 

Ikv,  ^Aoc  - 1  AiM)-BAnw!eB-  Bwaw-Ho.  Ref:  AN-0  i  -  1 B  -  40 

(B)  Fuel  Octame  Ho.  100/ 1 30  (Hiuiuuh  Apphoveo  Fos  Engine) 

(C)  Hixtmhe  Sett  me  Full  Rich _ 

(P)  Vhhottie  Settixq  Full _ 

(E)  SiiuTTEH  Position  N/A 

(1)  For  Rotodcnaft  Equipped  With  Cooliiig  Shutters,  Is  A  Cylinder 

Head  Tehpehature  Indicator  Provided  For  Each  Enqihe?  .  Yes  No 


(F) 


In  Hulti-Engihi  BotorcrafT)  Is  One  Engine  iNoPERATivet 
. (luT  Applicable) 


Uhich  Engine  Is  Inoperative? 


Yes  No 


Aun  1 


Run  2 


Tihe 

Pressure 

Altitude 

(Ft.) 

Observeo  Temperatures  "F 

OpEHATINQ  ENGINe(s) 

Speed 

_ h 

3f  Clims 
P.H.  .  . 

(Hinutes) 

O.A.T. 

Head 

Barrel 

Ok 

n.p. 

^Hq 

R.P.H. 

C.A.T.’F 

I.A.S. 

C.A.S 

1 

300 

84 

410 

194 

27 

3100 

98 

47 

45 

2 

750 

83 

430 

194 

27 

3100 

87 

47 

45 

3 

1000 

80 

431 

194 

27 

3100 

82 

47 

45 

4 

1300 

77 

435 

196 

27 

3100 

81 

47 

45 

5 

1700 

77 

438 

194 

27 

3100 

81 

47 

45 

6 

2000 

74 

422 

194 

27 

3100 

77 

47 

45 

1 

0 

84 

378 

181 

27 

3100 

86 

47 

45 

2 

300 

81 

416 

193 

27 

3100 

88 

47 

45 

3 

65,0 

80 

427 

193 

27 

3100 

84 

47 

45 

4  . 

-JUDD 

75 

431 

194 

27 

3100 

81 

47 

45 

5 

1500 

76 

436 

194 

27 

3100 

81 

47 

45 

6 

2000 

72 

430 

194 

27 

3100 

78 

47 

45 

Test  Date:  16  July  I960 
Wind:  6  KTS  Max. 
Relative  Humidity:  677o 
Barometer:  30.11 


c 


Cylinder  #5 
Washer  Type 
Thermocouple 
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'TABLE  12  (CONT. ) 


SECTION  111,  POWER  PLANT  OPERA.TION 
C.  Cooling  (Continued) 


H-25C  Filter  Installation 
Clean  Cartridge 


1.  During  Climb  In  Air  Free  Of  Visible  Moisture  (Continued) 

(g)  What  Is  Hottest  Cylinder  Head?  And  On  Which  Engine?  _ 

(H)  What  Is  Hottest  Cylinder  Barrel?  n/A  And  On  Which  Engine?  _ 

(l)  Which  Engine  Has  Highest  Oil  Inlet  Temperature?  n/A _ 

( j)  For  Sea  Level  Engines,  Single  Engine  Rotorcraft: 

After  Engine  Temperatures  Have  Stabilized  In  Flight,  Start  At 
Lowest  Practicable  Altitude  And  Climb  For  One  Minute  At 
Take-Off  Power;  Continue  Climb  At  Full  Throttle  Until  At  Least 
5-Minutes  Af ter-The-OeeurreHee-Of-The-Hlghest-TempeFatHFe 
or  2000  ft.  * 

Recorded: 

(1)  Is  Climb  Conducted  At  The  Best  R/c  Speed?  .(Ul.KTS)...  No  (Yes) 
A.  If  "No",  What  Is  Speed?  _ MPH  IAS;  _ MPH  CAS 

(K)  For  Supercharged  Engines,  Single  Engine  Rotorcraft: 

After  Engine  Temperatures  Have  Stabilized  In  Flight,  Tests 
Should  Start  At  1,000  Feet  Below  The  Actual  Engine  Critical 
Altitude  And  Continue  At  Least  5  Minutes  After  The 


Occurrence  Of  The  Highest  Temperature  Recorded:  n/A 

(1)  Is  Climb  Conducted  At  The  Best  r/c  Speed?  . No  Yes 

A.  If  "No",  What  Is  Speed?  _ ^H  IAS;  _ ^H  CAS 


(L)  For  Multi-Engine  Rotorcraft,  One  Engine  Inoperative  Climb  Performance: 
With  The  Rotorcraft  In  The  Configuration  That  Was  Used  In 
Establishing  The  Critical  Engine  Inoperative  Climb  Performance, 

The  Operating  EngineCs)  At  M.C.  Power  Or  At  Full  Throttle  And 
After  The  Temperatures  Are  Stabilized  In  Flight,  Climb  Should  Be 
Started  At  'The  Lower  Of  The  Two  Following  Altitudes  And  Continued 
For  5  Minutes  After  The  First  Occurrence  Of  The  Highest  Temperature: 

1,000  Feet  Below  The  Actual  Engine  Critical  Altitude  n/A 
Or  The  Lowest  Practicable  Altitude  (When  Applicable). 

(l)  Is  Climb  Conducted  At  The  Speed  Used  In  Establishing  The 

One  Engine  Inoperative  Climb  Performance? . No  Yes 

*  Per  FAA  TIA  No  H35'5-l8 
50  April  1959 
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;rci lOH  III,  r-oio  plaiit  operatioh 


TABLE  13 


1 


(6.100(«)) 


I 


H-23C  Filter  Installation 
C.  CooLiiia  (CowTiuuEii)  C;iean  Cartridge 

1 .  Du niiiQ  Clhib  U  Air  Fhee  Of  Visioi.e  HoisTmii:  (Contimueb) 


(H)  TEHr£K«TUIIE  V«LUe8  Ahb  CoilREfeTIOII; 
Run  #1 


Lime 

tio. 

Item 

Ctlihoer  Near 
(Ho.  5  ) 

Cylinder  Base 
(No.  ) 

Oil  Inlet 

0) 

HAXIMUII  OaSERVED  TEHrEIATVnt 

op 

438 

196 

-iil. 

True  Oikemvei  Temfeoatuie 

•F 

438 

196 

(3) 

Preruure  Altituoi  At  Wnicm  Tehe. 
Staiilizes  Or  Final  Peak  Ocown 

Ft. 

1700 

1300 

W 

Teheerature  At  (3) 

•F 

77 

77 

(5) 

True  O.A.T.  Air 

Tehperature  At  (3) 

•F 

77 

77 

(6) 

.0036  X  (3) 

6.  12 

4.68 

(7) 

Stahrarr  Hot  Oat  Temperature 

At  (3)  =  100  -  (6) 

•F 

94.88 

95.  32 

(8) 

AT  =  (7)-(5) 

•F 

17.  88 

18.  32 

iSil 

Temperature  Corrzrtion  Increment 
(Hear  t  Oil)  -  1.0  X  (8) 

*F 

17.  88 

XT 

18.  32 

(9o) 

fcMPERATURE  CORRECTION  INCREMENT 

(Bare)  =  .7  X  (8) 

*F 

X 

(10) 

CORRECTER 

Temperature  =  (2)  +  (9) 

•F 

455.88 

214. 32 

m 

Maximum 

Perhiseible  Temperature  (Washe 

r)*F 

5  30 

230 

(12) 

CooLiufl  Haroin  =  (11)  —  (10) 

*F 

44.  12 

15.  68 

(13) 

la  CooLiHO  Satisfactory? 

Yer 

Yer 

Yer 

(N)  Ant  Alt  Calunatioh  Cunyts  ArrAcHED? .  (Yei)  Ho 


2.  Qua  I  MO  Hovcwttia  Ih  Ai»  Faee  Qy  VigiBie  Ho  hit  hue; 

(A)  Take-Ofe  Weioiit  (Hax.)  J.bu.;  C.G. _ 81.0  Iwa.  Faom  Datum; 

(0)  Fuel  Octame  tio,  100/  130 _ {Hi  MiMUM  ArFnovCD  Fox  Ehsiki) 
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TABLE  14 


SECT  1011  III,  FO.CR  riAlU  OPaATICN 

(6.<50)  C.  Coot  I  lie; 

(6,451) 

1.  Dumiia  CiiMD  In  Aib  Fntt  Of  Visidle  Hoisruai:; 


H-23C  Filter  Installation 
Restricted  to  10"  H^O 


(A)  Tak£“0ff  Height  (Hax.)  Ins.  Fhom  Datum; 

TiihS -Pa6C- H<k - lilTi  9waih;«  M(K  Ref;  AN-01  -  1  B-40 

(B)  Fuel,  Octahe  IIo.  100/  1 30 _ (HniiMUii  Apmoveo  Fob  Engine) 

(C)  Hixture  Setting  Full  Rich 

(0)  Throttle  Setting _ 

(E)  Shutter  Position  N/A _ 


(6.613(e)) 


(1)  For  RoToncBAFT  Equipped  Uitii  Cooliiiq  Shutters,  Is  A  Cylinder 

Head  Temperature  Indicator  Provided  For  Each  Engine?  .  Yes  No 


(F) 


In  Hulti-Ehcine  Rotorcraft,  Is  One  Enoime  Inoperative? 

. . . CNot  Applicable  ) 

Hricii  Engine  Is  Inoperative? 


Yes  No 


Run  1 


Run  2 


Time 

(Minutes) 

Pressure 

Altitude 

(Ft.) 

OtSERVED  Temperatures  “F 

Opeiiatinq  Eugine(s) 

Speed 

M 

Df  Climb 
.P.H. 

O.A.T. 

Head 

Barrel 

Oil 

*Ho 

R.P.H. 

C.A.T.V 

I.A.S. 

C.A.S 

1 

100 

88 

392 

176 

27 

3100 

104 

47 

45 

2 

400 

86 

405 

180 

27 

3100 

99 

47 

45 

3 

750 

84 

411 

181 

27 

3100 

98 

47 

45 

4 

1200 

80 

407 

181 

26.  5 

3100 

93 

47 

45 

5 

.1800 

77 

403 

190 

ir> 

. 

o 

_ 

3100 

91 

47 

45 

6 

2000 

77 

404 

190 

26.  5 

3100 

88 

47 

45 

1 

0 

88 

366 

180 

27 

3100 

103 

47 

45 

2 

0 

88 

390 

192 

26.5 

3100 

104 

47 

45 

3 

300 

85 

406 

192 

26.  5 

3100 

96 

47 

45 

4 

750 

83 

410 

194 

26 

3100 

94 

47 

45 

5 

1300 

79 

408 

194 

26 

3100 

90 

47 

45 

6 

1800 

77 

406 

194 

26 

3100 

87 

47 

45 

Cylinder  #5 
Washer  Type 
The  r  mo  couple 


Test  Date:  18  July  I960 

Wind:  6  KTS  Max. 

Relative  Humidity:  64.  9% 
Barometer:  30.02 
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TABLE  14(CGNT.  ) 


SECTION  III.  POV'ER  IIAHT  OPERATION 

C.  CoOLIKQ  (CoBTtaUtll) 


H-23C  .  Filter  Installation 
Restricted  to  10"  H^O 


1.  DuHtMa  CiiHB  l«  Aik  Fwee  Or  Vibiule  Houtuhe  (Co!<TiimEo) 


(G)  UiuT  l»  Hoytcot  CviiaorR  Htia? #5  Ako  Oa  WaicH  ENaiac? 

(H)  WH*r  Ib  llorreer  CYLiuotn  Dabwel?  N/A  Abb  Ob  Vbich  Ebbiiie? 


(I)  Wkicm  Ebqibe  Has  HiotiesT  Oit  Ibut  Tehhebatube?  N/A 


(J) 


Sea  Level  Eboibes,  Smatt  Ebbibe  Rotobcbaets 
At'TEB  LimiRE  TEHrEBATUBES  HAVE  STABILIZED  Im  FLIaWT,  StART  At 
Lowest  Pwacticable  Altitude  Abd  Climb  Fob  Obe  Hibutb  At 
TACE-Orr  I\>uea;  Cobtiroc  Climb  At  Full  Throttle  Ubtil  At  Least 
S  HiBUTEU  AiMTEO- TlfE-OcDIMHMHI*e-0P-T«E-HlBH£»T-T£MI»BATBM  or  2000  Ft.* 
Recorded!  ...  . 

(1)  Id  Cliiis  Couducted  At  The  Beat  R/C  Sfeeb?  . ' .  No  (Yti) 


A.  Ip  *Ho*,  What  U  Speed? 


HPH  IAS; 


HPH  CAS 


(K) 


For  Superohawoeb  EwaiWEa,  Si  bole  Ebdihe  RoTcnoBApTt 
ApTEB  CiRaiBE  TemPEBATURED  MaVI  ^TADILIZEB  |b  FlI  BHT,  TeSTD 
Should  Start  At  1,000  Feet  Below  The  Actual  Ehoibe  ^"Itioal  . 

Altitude  Abo  Costihue  At  Least  5  Hibutes  After  The  N/A 

Occurrehob  Op  The  IIisuest  Temperature  Recordcdi 
(1)  Is  Climb  Cohdhotes  At  The  Best  R/C  Speed? . . .  No  Yis 


A.  Ip  *No*,  Nhat  Is  Speed? 


HPH  IAS; 


HPH  CAS 


{'••)  For  Hulti-Epcibe  Rotopcbapt,  Ohe  Febibb  ItioPERATiTE  Climb  Perpormaboei 
UiTB  The  Rotobcbaft  Ib  The  CoDriBuRATioH  That  Bas  Used  Ib 
Edtaslishirg  The  Critical  L'bbibe  Iboperatite  Climi  Performaboi, 

The  Opebatibb  Erbibe(s)  At  H.C.  Power  Ob  At  Full  Tmrottu  Abs  N/A 
After  The  Temperatures  Are  Stabilized  |b  Fliokt,  Climb  Should  Be 
Started  At  The  Lower  Op  The  Two  Followius  Altitudes  Abd  Cohtihueb 
Fob  5  Hibutes  After  The  First  Oooiirrenoe  Of  The  Hishebt  Temperaturii 


1,000  Feet  Below  The  Autual  Emsshe  Critical  Altitude 
Or  The  Lowest  Practicable  Altitude  (WriEB  Applicaslc). 

(1]  Is  Clime  Cohduoteo  At  The  Spued  Used  Ib  Estailishibb  Tbs 

Oit  Eboise  Iboperatite  Climb  Perfohmance? .  No  Yis 


♦  Per  FAA  TIA  No.  H363-18 
30  April  1959 
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TABLE  15 


(6.100(o)) 


SEcrioH  III,  pote  PiA^rr  operation 

C.  COOLIHB  (CoNTIMUtn) 


H-23C  Filter  Installation 
Restricted  to  10"  H2O 


1,  OuKiwa  Ctina  U  Am  pHee  Of  V>8iBi.t  Houtube  (Conti mueb) 


(H)  TtHfEHAmt  V*tut8  Amo  CoBRecTion; 
Run  #1 


Like 

No. 

Item 

Cylihoer  Hear 
(Ho.  5  ) 

Cylihoer  Base 
(No.  ) 

Oil  Irlet 

(1) 

Haximuh  Oosesveo  Temreaatwiii  "F 

411 

190 

(2) 

TaUE  OiSERVIB  TEHrEKATOSE  *F 

411 

190 

Pressuie  Altitude  At  Which  Temp. 
Staiiliiei  Or  Fihal  Peak  Occurr  Ft. 

750 

1800 

{*) 

Observer  O.A.T.  Air 

TEhrCRATURE  At  (3)  *f 

84 

77 

(5) 

True  O.A.T.  Air 

Temperature  At  (3)  V 

84 

77 

(6) 

.0036  X  (3) 

.  -2.-7 . 

6. 05 

{^) 

Stahrarr  Hot  Day  Temperature 

At  (3)  =  100  -  (6)  ‘F 

-  -97.3 . 

93.95- 

(8) 

^T=m-(5) _  .*f 

13.  3 

16.95 

i!*Ij 

Temperature  Cosrectior  Increheht 
(Head  A  Oil)  =  1.0  X  (8)  “F 

13.  3 

16.  95 

(9b) 

Temperature  Correctior  Ihoremeht 
(Base)  =  .7  X  (8)  ’F 

X 

m 

Corrected 

Temperature  =  (2)  +  (9)  “F 

424.  3 

206. 95 

iilL 

Haximum 

Permissible  TtHPERATURE(wa8her)  “F 

530 

230 

(12) 

CooLiNR  Haroir  =  (11 )  —  (10)  *F 

105.  7 

23.  05 

(13) 

Is  Coolihb  Satispactory? 
_ _ _ _ 

Yes 

Yes 

Yes 

(N)  A«i  All  Calimation  Curves  Attaoheo?  . . . . . . .  ^Yes)  No 


2.  Dusisu  lloveAiBO  In  An  Fbee  Of  Visiile  HoirrusE; 


(A)  lAKE-Orr  Weight  (Max.)  2500  _ Lmi.;  C.O.  81.0  Iss.  Fsoti  Datum; 

fagjj-fiAjfc-lfe “-j-j-j-jv-lhrAjnrfltUEci-.flttPAt-Na.  Ref:  AN-01 -IB- 40 

(B)  Fuel  Octahe  No,  100/130  (Hihihum  Arrsovcu  Fos  Eisihi) 
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TABLE  16 


(6.613(f)) 


SECTION  III,  Original  Mixing  Box 

.  Installation 

C.  CooLiya  (CoMTiauco) 

- - -  Note:  Wt.  2500  (Max.) 

2.  Duaim  Hovtaiao  !■  An  Fbee  Op  Vistatt  Houtuhe  (CoHTHiuto) 


(C)  Hixtwi  ScTTiva  Full  Rich _ 

(D)  Throttle  SErriHa  Full  Open _ 

(E)  SHurrta  Pobitioe  N/A _ 

(1)  For  Rotorchaft  Equipped  Uith  CooLiaa  SNurrERS,  la  A  Cylirder 

Head  Teuperature  Imdicator  Provided  For  Each  Eroihe?  .......  Yeb  No 


(F) 


Ir  HuLTi-£Nauc  Rotorchaft,  Is  Ohe  Eusiie  Iroperative? 
. (Not  Applicable) 


Which  EHaiHE  It  Ihoperative? 


Yes  No 


Tim 

Pressure 

Altitude 

(Ft.) 

Observes  Temperatures  "F 

OpERATIHS  EHaiHE(s)  I 

(Hihuter) 

Ogg 

IIea^ 

Barrel 

Oil 

H.P. 

■Ha 

R.P.H. 

IQQQII 

0 

50 

84 

433 

176 

27 

3100 

99 

1 

85 

439 

180 

1 

■ 

■ 

98 

3 

85 

449 

194 

1 

1 

1 

99 

4 

■ 

84 

465 

197 

1 

■ 

■ 

98 

6 

83 

m 

203 

97 

7 

84 

454 

208 

100 

9 

, 

83 

453 

210 

■■1 

10 

■ 

84 

HHI 

■1 

96 

1 1 

■ 

■ 

33 

457 

212 

1 

1 

1 

100 

■ 

■ 

Ml 

m 

mmmmi 

1 

1 

1 

98 

14 

■ 

Bi 

m 

n 

m 

m 

1 

1 

1 

97 

15 

BHi 

84 

453 

Wt 

m 

3100 

99 

*  Washer  Type 
Thermocouple 


Test  Date:  5  July  I960 

Wind:  4  Knots  Max. 

Relative  Humidity:  82% 
Barometer:  29.99 
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TABLE  17 


SECTION  III,  POO  PLANT  OPERAriOH 

C.  CooLiNO  (Cohtihued) 

2.  Dumwa  Hovtwiwa  In  Am  F»Et  Or  VisiPit  Hoisture  (CotiTinuio) 


Original  Mixing  Box 
Installation 


(G)  What  la  Hottest  Ctlihoeh  Head?  #1  Ahd  On  Which  Ensine? 

(H)  What  la  Hottest  Cylihden  Dabhel?  N/A  Anb  Oh  Which  Ehoihe? 

(I)  Which  Engine  Has  Highest  Oil  Inlet  TEHrESATUBE?  N/A _ 

(J)  Afteb  Engine  Tehpesatures  Have  Stabilized  In  Ground  Operation  Or  Hoterins, 

Start  Test  At  Take-Off  Power,  Reducing  To  Haxihuh  Continuous  Power 
Following  Duration  Of  Take-Off  Power  Tine  Limit  Until  At  Least  5  Hihutes 
After  The  Occurrence  Of  The  Highest  Temperature  Recorded. 

(1)  Is  Test  Conducted  Hovering  Tail  Into  The  Wind? 

(Wind  Velocity  Hot  To  Exceed  10H2  HPH) . Zero  Wind  (Yes)  No 

A.  If  *No*,  Is  Another  Condition  Deemed  Critical?  . .  Yes  No 

D,  What  Is  This  Condition? 

1.  Crossuino 

2.  Hose  Into  kiNo 

(K)  TempehAtuhe  Values  And  Correction; 


Line 

No. 

Item 

Cylinder  Hear 
(No.  1  ) 

Cylinder  Base 
(No.  ) 

Oil  Inlet 

P) 

Haxihuh  Observed  Temperature  *F 

465 

212 

(2) 

True  Observeo  Temperature  “F 

465 

212 

(3) 

Pressure  Altitude  At  Which  Tehp. 
Stabilizes  Or  Final  Peak  Occurs  Ft. 

50 

50 

(<) 

Observed  O.A.T.  Air 

Temperature  At- (3)  ®F 

84 

84 

(5) 

True  O.A.T.  Air 

Temperature  At  (3)  *F 

84 

84 

.0036  X  (3) 

.  18 

.  18 

(7) 

Standard  Hot  Day  Temperature 

At  (3)  =  100  -  (6)  •F 

99.82 

99.82 

(8) 

AT  =  (7)-(5)  -F 

15.82 

1  5.  82 

(9a) 

Temperature  Correction  Increment 
(Head  «  Oil)  =  1.0  X  (8)  ‘F 

15.  82 

^XT 

15.82 

(9b) 

jfEMPE^ATURE  Co^RjCTION  INCREMENT 

(10) 

Corrected 

Temperaturz  =  (2)  +  (9)  ®F 

481 

228 

(in 

Maximum 

Permissible  Temperature  *F 

530 

230 

(12) 

Cooling  Margin  ~  (11)  —  (10)  ®F 

49 

2 

(13) 

Is  Cooling  Satisfactory? 

Yes 

Yen 

Yes 

(6.100(6)) 


(L)  Are  All  Calibration  Curves  Attacked? 


(Yes)  Ho 


TAB1.E  18 


(6.613(1)) 


SECTIOH  m.  POWER  PLANT  OPERATION  H-Zl.CFilter  Installation 

C.  Cooiin  (Comtiiiuid)  Clean  Cartridge 

2.  Dumaa  Hovtituo  U  Ant  Fuet  Of  Vmett  Hoistuhe  (CphTiMutp) 

(C)  Hixtwe  SiTTiaa  Full  Rich _  Note:  Wt.  2500  (max. ) 

(D)  THaorrte  SErriaa  Full  Open _ 

(E)  SHonia  PoaiTioa _  N/A _ 

(1)  For  Rotorcraft  Equiffed  Uiyn  CooLiaa  Shuttero,  |i  A  Cvtiaoea 

Head  Temperature  Ihdicator  Provided  For  Eacr  Eroime? .  Ter  No 


(F) 


la  HuLTl~£HaiaE  Rotorcraft,  la  Ore  Errihe  Iroperative? 
. . . (Nor  Affiicable  ) 


Vrich  Errire  la  Iroperative? 


Yer  No 


Time 

Pressure 

Altitude 

(Ft.) 

Observed  Temperatures  "F 

Operatur  Ehsire(s) 

(Kirutir) 

O.A.T. 

Head* 

Barrel 

Oil 

H.P. 

■H^ 

R.P.H. 

C.A.T.  'F 

0 

50 

82 

404 

176 

27 

3100 

93 

1 

81 

420 

190 

94 

2 

82 

435 

194 

96 

3 

82 

437 

198 

96 

4 

83 

440 

200 

96 

5 

82 

432 

203 

..  .92  . 

6 

83 

438 

206 

96 

7 

82 

442 

206 

99 

.8  . 

81 

444 

210 

96 

9 

_81  . 

435 

210 

98 

10 

82 

433 

212 

99 

11 

50 

83 

432 

212 

27 

3100 

94 

♦  Washer  Type 
Thermocouple 


Test  Date:  16  July  I960 
Wind:  2  Knots 

Relative  Humidity:  67% 
Barometer:  30.20 
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SECT  I  on  III,  roiiER  PLANT  OHERATION 

C.  COOLINU  (CoKTIHUtB) 


TABLE  19 


2.  Dim  INC  HovERiwo  In  Aim  Fhe£  Of  Visidie  HotsrunE  (CoiiTUutp) 

(G)  What  Is  IIottlst  Cylind£R  Head?  #5 _ And  On  Hmicm  Ewamt? 

(II)  What  I»  Hottest  Cvlinoer  Darnel?  n/A  0*  Which  Ehohe? 

(I)  Which  Enoihe  Has  Hiohest  Oil  Ihlet  Tchheratuhc? _ _ 

(J)  After  Ehoihe  Temperatures  Have  Stabilized  Ih  Ground  Operation  Or  Hovcrih*, 

Start  Test  At  Take-Cff  Power,  REouciNa  To  Haxihum  Cohtinuoun  Power 
Folloviinc  Duration  Of  Take~0ff  Power  Time  Limit  Until  At  Least  5  Kinuter 
After  The  Occurrence  Of  The  Highest  Temperature  Recorder. 

(])  Is  Test  Conoucteo  Hoverino  Tail  Into  The  Wind? 

(Wind  Velocity  Hot  To  Exceed  10H2  HPH) . Zero  Wind  (Ten)  No 

A.  Ir  *Ho*,  is  Another  Condition  Deemed  Critical? .  Yes  No 

B.  What  Is  This  Condition? 

1.  Crosswino  _________________ 

2.  Nose  Into  Kind 

(K)  Temperature  Values  And  Correction; 


Line 

No. 

Item 

Cylinder  Hear 

(No.  5  ) 

Cylinder  Bare 
(No.  ) 

Oil  Islet 

(1) 

Maximum  Ossehveo  Temperature 

444 

212 

(2) 

True  Observed  Temperature  ”F 

444 

212 

(3) 

Pressure  Altitude  At  Which  Temp. 
Stabilizes  Or  Final  Peak  Occurs  Ft. 

50 

50 

(<) 

OssERVEo  O.A.T.  Air 

Temperature  At- (3)  *F 

81 

83 

(5) 

True  O.A.T.  Air 

Temperature  At  (3)  “F 

81 

83 

(6) 

.0036  X  (3) 

.  18 

.  18 

(7) 

Standard  Hot  Day  Temperature 

At  (3)  =  100  -  (6)  *F 

99. 8Z 

99.82 

W 

A  T  =  (7)  -  (5)  ’F 

19 

17 

(9a) 

Temperature  Correction  Increment 
(Head  S  Oil)  =  1.0  X  (8)  ‘F 

19 

txT 

17 

(9») 

Temperature  Correction  Increhent 
(Oase)  =  .7  X  (8)  “F 

(10) 

Corrected 

Temperature  =  (2)  +  (9)  “F 

463 

229 

Maximum 

Permissible  Temperature  *F 

530 

230 

(12) 

Cooling  Hanqin  =  (11)  —  (10)  *F 

67 

1 

(13) 

It  Cooling  Satisfactory? 

Yes 

Yer 

Yer 

(6.100(a))  (L)  Are  All  Calibration  Curves  Attached? .  (Yes)  Mo 
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TABLE  20 


SECTIOH  111.  fOWER  PLANT  OPERATION 

C.  Cooiim  (COMTIMUCO) 


H-23C  Filter  Installation 
Restricted  to  10"  H^O 


(6.613(i)) 


2.  Duiibb  Hoymtita  !■  Au  Fuee  Or  Visim  Hoistuhe  (Cowthiued) 
(C)  Nixtime  SETTiaa  Full  Rich _ 


Note:  Wt.  2500  (max.) 


(D)  Theottle  SEma«  Full  Open _ 

(E)  Shuttee  Positioe  N/A _ 

(1)  Foe  RoTOECEEfT  EQuirrco  Uitn  Coolieo  Smottees,  It  A  Cvliedce 

Heed  TtnpEtETuaE  Iedicetor  Peovioeo  Foe  Eech  EtaiNE?  .  Yei  Mo 


(F)  Ie  KuLTi~EtoiuE  RoTOflCEErr,  It  Due  Eesiie  laopcEETivE? 

. (Not  Api'iicebl^  Ye*  No_ 

tfaiCM  EhOIIE  It  ItOPEEETIVE?  _  "TZHZHIIZ 


(HituTia) 


PtEtlUNE 

Altitude 


OlDEEVED  TeHPEEETURES  "F 


OrEEETita  EttitECt) 


(Ft.)  IO.A.T.  I  Heed  I  Beedel  I  Oil 


87  415 


192  27  3100 


87  414 


88  424 


88  425 


87  1421 


89  418 


89  1421 


88  420 


87  420 


*  Washer  Type 
Thermocouple 


Test  Date:  17  July  I960 
Wind:  6  Knots 

Relative  Humidity:  57% 
Barometer:  30.07 
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TABLE  21 


SECTION  III,  roi£ft  HLAIIT  OHRATIOH 
C .  CooiiNa  (CohTinuto) 

2.  OuHiHfl  lloveHiMO  In  Am  Free  Of  Visidlc  Hoistube  (CoiiTinuto) 

(G)  What  I«  Hottest  Cvlinoer  Head? _ 1 _ Atio  Oh  Which  Eheihe? 

(H)  What  Is  Hottest  Ctlinder  Babsel?  N/A _ And  On  Which  Ensue? 

(I)  Wh  icM  Enoihe  Has  Huhest  Oil  Imlet  TEHrERATURC? _ N/A _ 

(J)  After  Ehoine  Tempebatubes  Have  Stabilized  Ii  Ground  Oferation  Or  Hoteru*, 

Start  Test  At  TaketOff  Power,  Reoucinq  To  Haximuh  Continuous  Power 
Follouins  Duration  Of  Take-Off  Power  Time  Lihit  Until  At  Least  S  Hinutes 
After  The  Occurrence  Of  The  Highest  Tehferatuie  Recorded. 

(1)  Is  Test  Conoucteo  Hoveriho  Tail  Into  The  Wind? 

(Wind  Velocity  Not  To  Exceed  1(H2  HPH).., . Zero  Wind  (Yes)  No 

A.  Ir  "Ho*,  Is  Another  Condition  Deehed  Critical?  . .  Yes  No 

B.  What  Is  This  Condition? 

1.  Crossuino  _ _ 

2.  Nose  Into  riiso 

(K)  Tehperatuhe  Values  And  Correction; 


Line 

No. 

Itch 

Cylinder  Hear 
(No.  1  ) 

Cylinder  Base 
(No.  ) 

Oil  Inlet 

(>) 

Haxihum  Observed  Tehferature  *F 

425 

212 

(2) 

True  Observed  Temperature  *F 

425 

212 

(3) 

FSiessure  Altitude  At  Which  Temp. 
Staiilizes  Or  Final  Peak  Occurs  Ft. 

50 

50 

(<) 

Observed  O.A.T.  Air 

Temperature  At- (3)  ’F 

88 

86 

(5) 

True  O.A.T.  Air 

Temperature  At  (3)  *F 

88 

86 

(6) 

.0036  X  (3) 

.  18 

.  18 

JIL 

Standard  Hot  Day  Temperature 

At  (3)  =  100 -(6)  ‘F 

99.82 

99.82 

(0) 

AT_=(7)-(5) _ _ -F 

12 

14 

(9a) 

Temperature  Correction  Increment 
(Head  <  Oil)  =  1,0  X  (0)  'F 

12 

14 

(9d) 

tEMPERATURE  CORRECTION  INCREMENT 

(Case  =  .7X(8)  'F 

rxT 

(10) 

Corrected 

Temperature  =  (2)  -f  (9)  "F 

437 

226 

Pl) 

Naximum 

Permissible  Temperature  "F 

530 

230 

(12) 

CooLiHQ  Harqin  =  (11)  —  (10)  “F 

93 

4 

(13) 

Is  CooLua  Satisfactort? 

Yes 

Yes 

Yes 

(6.100(fl))  (L)  Are  All  Calibration  Curves  Attached? 


(Yes)  Ho 
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TAB1.E  22 


(6.613(i)) 


SECTIOH  111,  1‘LftHT  OPERATION 

C.  CoOLIBO  (CoHTIHUtp) 

2.  Dubib«  Havtiitiio  Im  Ai»  Knee  Of  ViatBtt  HoiayuBE  (Cowtiuued) 

(C)  Hixtuae  Scrrixa  Full  Rich _ 

(D)  iHaorfLE  SEmiia  Full  Open _ 

(E)  SnunfEx  Pobitiob  N/A _ 


Original  Mixing  Box 
Installation 


Note:  Wt.  2400 

(max.  less  100) 


(1)  For  Rotorchaft  Equifped  Uiyh  Coolino  Shutters,  U  A  Cylihoen 

Head  Temperature  Indicator  Provided  For  Each  Enqine?  . .  Yes  No 


(F)  In  Hulti-Ehoine  Rotorcraet,  Is  One  Enqine  Inoperative? 

. . . (Not  Appeicabee)  Yee  No 

Unich  Enqine  Is  Inoperative?  _ _ 


T  IMS 

Psessure 

Altitude 

(Ft,) 

Observed  Tehferaturec  "F 

Operatins  Erqinc(b) 

(HiNirrEs) 

O.A.T. 

mm 

Barree 

Oil 

■IB 

R. 

P.H. 

C.A.T.  'F 

0 

50 

82 

450 

206 

26.5 

3100 

97 

1 

■ 

82 

458 

B 

208 

! 

100 

.3 

1 

■ 

83 

465 

S 

212 

I 

100 

4 

■ 

85 

462 

Ulifl 

212 

102 

5 

■ 

■ 

84 

463 

B 

212 

101 

7 

■ 

■ 

84 

465 

212 

1 

101 

8 

■ 

Hi 

85 

466 

212 

1 

98 

9 

■ 

82 

464 

212 

1 

100 

11 

H 

■ 

84 

459 

214 

1 

1 

■ 

101 

12 

HI 

B 

86 

457 

214 

1 

1 

■ 

i 

102 

13 

■ 

B 

84 

465 

214 

1 

1 

■ 

1 

104 

15 

50 

85 

463 

214 

m 

3100 

101 

’i'Washer  Type 
Thermocouple 


Test  Date:  5  July 
Wind:  4  Knots 

Relative  Humidity:  82% 
Barometer:  29.99 
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TABLE  23 


SECTlufi  III,  raiitit  PLAilf  PHERATlUfi 
C.  CoOllHO  (COKTIHUto) 

2.  DumNo  llovcHiHG  In  AtH  Free  Of  Visidie  HoisfimE  (CotiTiwutp) 

(G)  What  Is  Hottest  Cylihoeb  Head? _ 1  Awo  Oh  Which  EwaiHt? 

(H)  What  Is  Hottest  Cyiihdeb  Barbel?  N/A  Amo  On  Which  EtaiHE? 

(I)  Wh  icH  Emoime  Has  Highest  Oil  Imlet  Tehhebature?  N/A _ _ 

(J)  AeTEB  EnQIHE  TEHPEftATUHES  HavE  STABILIZED  li  GHOUNO  ObEBATIOH  Or  HoTCRIIO, 

Start  Test  At  Take-Oef  Power,  Reducino  To  Haximuh  Continuous  Power 
FoLLowiNe  Duration  Of  Take-Off  Power  Time  Limit  Until  At  Least  5  Hinutes 
After  The  Occurrence  Of  The  Highest  Tehferatune  Recondeo. 

(1)  Is  Test  Cohoucteo  Hoverino  Tail  Into  The  Wind? 

(Wind  Velocity  Hot  To  Exceed  10H2  HPH) . Zero  Wind  (Yes)  No 

A.  Ir  *No*,  Is  Another  Condition  Deemed  Critical? .  Yes  No 

G.  What  Is  This  Condition? 

1,  Crosswind 

2.  Hose  Into  Wind 

(K)  Tempehatuke  Values  Amp  Correctioh; 


Line 

No, 

Item 

Ctlihder  Hear 
(No.  1  ) 

Cylinder  (iase 
(No.  ) 

Oil  Inlet 

(1) 

Haxihum  Observed  Temperature  *F 

466 

214 

(2) 

True  Odseryeo  Temperature  *F 

466 

214 

(3) 

Pressure  Altitude  At  Which  Temp. 
Stabilizes  Or  Final  Pear  Occurs  Ft. 

50 

50 

(<) 

Observed  O.A.T.  Air 

Temperature  At- (3)  ®F 

86 

85 

(5) 

True  O.A.t*  Air 

Temperature  At  (3)  ®F 

85 

85 

(6) 

,0036  X  (3) 

.  18 

.  18 

(7) 

Staparo  Hot  Oat  Temperature 

At  (3)  =  100 -(6)  'F 

99.  82 

99.  82 

(8) 

AT  =  (7)-(5)  ’F 

m 

15 

(9a) 

Temperature  Correction  Increment 
(Head  X  Oil)  =  1.0  X  (8)  "F 

15 

15 

(9s) 

tEMPERATURE  CORRECTION  ImcREHENT 

(Babe)  =  .7  X  (8)  'F 

(10) 

Corrected 

Temperature  =  (2)  +  (9)  ®F 

481 

229 

Haximum 

Permissible  Tempebatohe  *F 

530 

230 

(12) 

CooLiNQ  Haroin  =  (IT)  —  (10)  *F 

49 

1 

(13) 

Is  CooLINS  SATlSrACTORY? 

Yes 

Yes 

Yes 

(6.100(a)) 


(L)  Are  All  Calibration  Curves  Aftached? 


(Yeb)  Ho 
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TABLE  24 


(6.6l3(t)) 


SECTIOII  III,  lOWL'R  PLAHT  OPERA! lOh  H-23C  Filter  Installation 

dean  Cartridge 

C,  CoOtlMO  (COHTIHUCO) 

2.  Dumuo  HoTtHiwo  t«  Au  Fhee  0t>  Visible  HoUYuae  (CowTutiutp) 

(C)  HixTtwt  Smma  FulT  Rich _  Note:  Wt.  2400  (max.  less  100) 

(D)  TMworru  Open _ 

(E)  Siiumfi*  PooiTiOM  N/A _ 

(1)  Fox  RoToncHXFT  EquirrCD  Uiym  Coolihs  Shuyycrs,  It  A  Cvlinoci 

Hk'Ao  TeHi-ENATURe  Indicator  Proviceo  For  Each  Ersine? .  Ytt  No 


(F)  I*  Hulti-Ehsine  Rotorcraft,  la  Out  Enoue  Ihoferatite? 

. (Nor  Applicable)  Yia  No 

Unich  Euoine  It  Inoperative? _ 


Tim 

PREtSURE 

Altitude 

(Ft.) 

Observed  Temperatures  ‘F 

Operatino  En8IRE(s) 

(Hiami) 

O.A.T. 

- ^ 

Head 

Barrel 

Oil 

H.P. 

■Ha 

R.P.H. 

C.A.T.  ’F 

0 

50 

86 

446 

216 

26,.  5 

3100 

98 

1 

86 

440 

221 

9  9_  .  .  . 

2 

86 

435 

216 

9?  .  . 

3 

86 

432 

216 

97 

4 

.  8.7  .  . 

438 

216 

97  .  _  . 

5 

86 

442 

2H 

99 

6 

86 

443 

214 

96 

7 

84 

441 

214 

97 

8 

86 

439 

214 

99 

9 

85 

438 

212 

99 

.  .10  .. 

84 

437 

214 

L 

101 

11 

50 

84 

438 

114 

26. 5 

3100 

99 

*Waeher  type 
Thermocouple 


1  esi  uate ; 


•J  ujiy 


Wind:  3  KTS 

Relative  Humidity:  57% 
Barometer:  30.20 
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SECTION  Ml.  POO  PLANT  OKRATIOH 


TABLE  25 


1 


C.  CooiiNO  (Contikued) 

2.  OuRiMB  HovEKiwa  In  Am  Qp  Vi»ible  HoisTi/wt  (CoMTumo) 

(G)  What  U  Hottest  CvLfMDEB  Head?  1 _ And  0*  Which  EMPiMt? 

(H)  What  Is  Hottest  Cyeihoer  Bahhel?  N/A  And  Oh  Which  Eioihe? 

(I)  Which  Ehgihe  Has  Highest  Oil  Ihlet  Tehperature? _ _ 

(J)  After  Enoihe  Temperatures  Have  Stabilized  Ih  Grouho  Operatioh  Oh  Hotcrirs, 

Start  Test  At  Take-Off  Power,  Reducihg  To  Haxihuh  Cohtihuous  Power 
poLLowiRo  Duratioh  Of  Take-Off  Power  Tihe  Limit  Uhtil  At  Least  5  Hirutes 
After  The  Occurrerce  Of  The  Highest  Temperature  Recorses, 

(1)  Is  Test  Cohoucted  Koverihg  Tail  Ihto  The  Wird? 

(WiHo  Velocity  Not  To  Exceed  1CH2  HPH). . Zero  Wird  tlii  No 

A.  If  *No*,  Is  Arother  Cohditior  Deemed  Critical? .  Yes  No 

B.  What  Is  This  Cohditioh? 

1.  Crosswihd 

2.  Nose  Irto  i/iRo 

(K)  Temperature  Values  Ahb  Correction; 


Lire 

No. 

Item 

Cylinder  Head 
(No.  1  ) 

Cylinder  Bade 
(No.  ) 

Oil  Inlet 

(1) 

Maximum  Observed  Temperature  "F 

443 

216 

(2) 

True  Observed  Temperature  *F 

443 

216 

(3) 

FVesbure  Altitude  At  Which  Temp. 
Stabilizes  Or  Final  Peak  Occurs  Ft. 

50 

50 

(<) 

Observed  O.A.T.  Air 

Temperature  At- (3)  “F 

86 

86 

(5) 

tsuE  O.A.T.  Air 

Temperature  At  (3)  *F 

86 

86 

(6) 

.0036  X  (3) 

.  18 

.  18 

-ilL 

Standard  Hot  Day  Temperature 

At  (3)  =  100  -  (6)  ‘F 

99.82 

99.  82 

(0) 

AT  =  (7)-(5)  ’F 

14 

14 

(9a) 

Temperature  Correction  Increment 
(Head  «  Oil)  =  1.0  X  (8)  "F 

14 

14 

(9.) 

tEMFEBATURE  CORRECTION  INCREMENT 
(Babe,  =  .7  X  (8)  'F 

(10) 

Connected 

Temperature  =  (2)  +  (9)  *F 

457 

230 

(in 

Maximum 

Permisbiblc  Temperature  ‘F 

530 

230 

(12) 

CooL'iNQ  Margin  =  (11 )  — (10)  *F 

73 

J1 

(13) 

Is  Cooling  Satisfactory? 

Yes 

Yed 

(Yed) 

(6.100(s}/  (L)  Are  All  Calisratior  Curves  Attached?  . . . . (Yis)  Ho 
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TABLE  26 


(e.6i3(i)) 


SECTIOH  III.  POWER  Pt-ANT  OPERATION 
C.  Coatma  (Cowniiutp) 


H-23C  Filter  Installation 
Restricted  to  10"  H2O 


2.  Ouaiiia  Hoviaiao  la  An  Fnee  Or  Visnu  HoiaTum  (Co>itihucd) 

(C)  Hixtuhi  Smiaa  Full  Rich _ 

(0)  iHaonie  Sinua  _jE:ull_Qpexi _ 

(E)  Smortia  PoaiTiaa  N/A _ 


Note:  Wt.  2400 
(Max.  less  100) 


(1)  For  RoTORCH*rr  Equimo  tfiiH  CooLiaa  SwurrcRa,  la  A  Cvlinocr 

Hrxii  TcnpEflATuae  Inoicator  Proviocd  Foa  Eacr  Enoine? . .  Yia  No 


(F) 


Ir  HoLTi-EHaiNE  Rotorcraet,  la  Due  Enqirc  UorERATiVE? 
. (Not  ApfticABU).. 


Wrion  ENOiRt  la  laoKRAVItE? 


Via  No 


Tim 

PaEaauRE 

Altitum 

(Ft.) 

OaaERVEa  TEHnRAruRea  ‘F 

OreRATiaa  EaaiRrCa) 

(Hian'Si) 

O.A.T. 

IkAt 

Barrel 

Oil 

H.P. 

R.P.It. 

C.A.T.  V 

0 

50 

90 

412 

195 

27 

3100 

108 

1 

90 

412 

198 

111 

2 

88 

415 

208 

112 

4 

90 

413 

208 

i09  . . 

5 

90 

418 

210 

114 

6 

92 

415 

210 

110 

7 

21 

4?2 

51Q 

...loq.  . 

8 

93 

421 

114 

...9 

418 

212 

115 

10 

-io 

420 

212 

114 

1 1 

88 

418 

214 

112 . 

_ L2 _ 

50 

415 

214 

Ijoo.., 

-■Ji.3 _ 

■“Washer  Type  Test  Dates;  17  July  I960 

Thermocouple  Wind:  6  Knots 

Relative  Humidity:  57% 
Barometer:  30,07 
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TABLE  27 


SECTION  III,  FQ1£R  PLANT  OPERATIOH 
C.  CoOtINQ  (CoNTIMUtp) 

2.  OuHiWQ  llovtHiHe  III  An  Fhec  Of  Vuiett  Hoistube  (CowTlMutp) 

(G)  What  U  Hottest  Ctlihoe*  Head?  } _ And  On  Which  EHaiHE? 

(H)  What  Is  Hottest  Cviihdeh  Bahnel?  N/A  And  On  Which  Ehsihe? 

(I)  Which  Enoihe  Has  Hichcst  Oil  Ihlet  Tehpenatuse?  ___________________ 

(J)  After  Encihe  TEnPERATURES  Have  Stabilized  In  Ground  Operation  Or  Hotcrirr, 

Start  Test  At  Take-Off  Power,  Reoucind  To  Haxihuh  Continuous  Power 
Followihd  Ouratiom  Of  Take-Off  Power  Time  Limit  Until  At  Least  5  Hinutis 
After  The  Occurrence  Of  The  Highest  Tehpcrature  Recorseb. 

(1)  Is  Test  Conoucteo  Hoverino  Tail  Into  The  Wind? 

(Wind  Velocitt  Not  To  Lxceed  10-12  HPH) . .Zero  Wind  (Yes)  No 

A.  Ir  *No*,  Is  Another  Condition  Deemed  Critical? .  Yes  Ho 

B.  What  Is  This  Condition? 

1.  Crosswind  _ 

2.  Hose  Into  tfiNo 

(K)  Tehperatuke  Values  And  Correction; 


Line 

No. 

Item 

Ctlinder  Head 
(No.  1  ) 

Cylinder  Base 
(Ho.  ) 

Oil  Inlet 

Maximum  Observed  Temperature  ‘F 

422 

214 

(2) 

True  Observed  Temperature  *F 

422 

214 

(3) 

hiEssuRE  Altitude  At  Which  Temp. 
Stabilizes  Or  Final  Peak  Occurs  Ft. 

50 

50 

(<) 

Observed  O.A.T.  hn 

Temperature  At- (3)  *F 

.  . 

88 

(5) 

Tiiue  O.Aj,  Air 

TtMrcHATuns  At  (3)  ®F 

-  91 . 

88 

(6) 

.0036  X  (3) 

.  18 

.  18 

J2L 

Standard  Hot  Day  Temperature 

At  (3)  =  100 -(6)  ‘F 

99.82 

99.82 

(8) 

AT  =  (7)-(5)  ’F 

9 

12 

(9a) 

Temperature  Correction  Increment 
(Head  «  Oil)  =  1.0  X  (8)  ‘F 

9 

12 

(9.) 

Temperature  Correction  Increment 
(Babe)  =  .7  X  (8)  'F 

(10) 

Corrected 

Temperature  =  (2)  -I-  (9)  *F 

431 

226 

(11) 

Maximum 

Permibbible  Temperature  *F 

530 

230 

(12) 

Cooling  Margin  —  (11)  “  (10)  *F 

99 

4 

(13) 

Is  Cooling  Satibpactort? 

Yeb 

Yeb 

Yeb 

(6.100(8)) 


(L)  Are  All  Calibration  Curves  Attached? 


(Yes)  Ho 
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TABLE  28 


SECTIOH  m.  POWER  ft  ANT  OPERATION 
C.  CooLna  (CoNTtnutp) 

2.  Dn»i««  Hoytmiia  In  Ai»  FHtE  Of  Vtsutt  HonYune  (CoHriMuto) 
(C)  Hi*Ttm  ScTTue  Full  Rich 

.  (r 

(0)  Sinus  FuU  Open  _ _ 

(E)  SNiin**  PoBiTU*  N/A 


Original  Mixing  Box 
Installation 


Note:  Wt.  2300 
(max.  less  2Q0) 


Time 

(jtUDTta) 

PlEttURE 

Altitude 

(Ft.) 

0 

50 

(1)  For  Rotorchaft  Equiffed  Uiyh  Coolirr  SHuniRS,  la  A  CvLiRoeR 

Heap  TtHFERATURi  Ihsicatcr  Provided  For  Eacn  Errue?  ,,,,,,,  Yii  No 

(F)  Ir  HHi.T|-EN«Ui  Rotorcrafv,  la  Oni  Ehqire  Iroferativc? 

. . . . . (Not  Affiicaru)  yr#  No 

VnIOR  EkRIRE  It  iNOFCRAYIVe? 


OFERATIta  ERSIRe(t) 


R.P.N.  p.A.T.  ‘F 


Barrei.  Oil 


82  462  196  26  3100 


84 


I 

83  468  I  203 


82  470  205 


83  469  208 


83  468  208 


83  470  210 


82  467  210 


82  468  210 


81  468  210 


82  467  212 


82  467  212  26  3100 


TWasher  Type 
Thermocouple 


Test  Date:  6  July  I960 
Wind:  6  Knots 

Relative  Humidity:  60% 
Barometer:  30.18 
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TABLE  29 


SECTION  III,  P01£R  PLANT  0P£RATI0H 
C.  CooLIMO  (CoWTtllUto) 

2.  Durihb  llovtHiwo  In  Air  Fhee  Of  VuintE  Hoistuhe  (CoiiTlMueo) 

(G)  What  Is  Hottest  Cylinder  Head? _ 1  And  On  Which  Encime? 

(H)  What  Is  Hottest  Cylinder  Darrel?  N/ A  And  On  Which  EsaisE? 

(I)  Which  Engine  Has  Highest  Oil  Inlet  Tehperatune?  __________________________ 

(J)  After  Engine  Tehperatures  Have  Starilized  In  Ground  Oferation  On  Hoterinn, 

Start  Test  At  TaketOff  Pouer,  Reducing  To  IIaximuh  Continuous  Power 
Following  Duration  Of  Take-Off  Power  Tihe  Limit  Until  At  Least  5  Hinutcs 
After  The  Occurrence  Of  The  Highest  Temperature  Recordeg. 

(1)  Is  Test  Conducted  Hovering  Tail  Into  The  Wind? 

(Wind  Velocity  Not  To  Exceed  10H2  KPH) . Zeno  Wind  (Ted)  No 

A.  Ir  "No*,  Is  Another  Condition  Deemed  Critical?  . .  Yen  No 

0.  What  Is  This  Conoitioh? 

1.  Crosswino  _ _ 

2.  Nose  Into  tfiNo 

(K)  Temperature  Values  And  Connection; 


Line 

No. 

Item 

Cyliroen  Head 
(No.  1  ) 

Cylinder  Dare 

(No.  ) 

Oil  Islet 

(!) 

Maximum  Osserved  Temperature  ®F 

470 

212 

(2) 

Tnue  Oesenveo  TcnPcnATuiie  F 

470 

212 

(3) 

Pressure  Altitude  At  Which  Temp. 
Stasilizes  Or  Final  Peak  Occurs  Ft. 

50 

50 

(<) 

Observed  O.A.T.  Ain 

TtMfERATURE  Af (3)  'F 

82 

82 

(5) 

Tsue  O.A.T,  Air 

Temperature  At  (3)  *F 

82 

82 

(6) 

.0036  X  (3) 

,  1 « 

.  r8 

(7) 

Standard  Hot  Oat  Temperature 

At  (3)  =  100  -  (6)  'F 

99.82 

99.  82 

AT  =  (7)-(5)  ‘F 

18 

18 

(9a) 

Temperature  Correctioh  Increment 
(Head  «  Oil)  =  1.0  X  (0)  'F 

18 

18 

(9s) 

Iempebature  Correction  Increment 
(Oase)  =  .7  X  (8)  ®F 

X 

(10) 

Corrected 

Temperature  =  (2)  +  (9)  “F 

488 

230 

Maximum 

Permisdible  Temperature  'F 

530 

230 

(12) 

Cooling  Margin  =  (11)  —  (10)  ’F 

.  42  . 

«s 

(13) 

Is  Cooling  Satisfactory? 

Yen 

Yei 

Yei 

(6.100(s)) 


(L)  Are  All  Calisration  Cunyes  Attached? 


(Yin)  Ho 
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TABLE  30 


(6.613(f)) 


SECTION  III,  POWER  PLANT  OPERATION 
C.  Cootm  (Cohtuucd) 


H-2,3C  Filter  Installation 
Clean  Cartridge 


2.  Dmim  HovCRua  U  An  Fatt  Of  Vuitit  Houtuhe  (CowTHiuto) 

(C)  HixTuiiSmiM  Full  Rich  Note:  Wt.  2300 

(max.  less  200) 

(0)  Tufome  Sirriff  Full  Open _ 

(E)  SHurrm  Pobitio*  N/ A _ 

(1)  Foi  fioTORGKArr  EQuirrco  Uiih  Coolihs  SHimtM,  |i  A  CvtiiiKf 

Head  Te>iperaturc  Indicator  Pioviocd  For  Eacn  ENBiiiE?  . .  Yes  No 


(F)  In  HttLTi~ENaiMC  RoTORCtArr,  Is  Owe  Endihc  Inokrativc? 

. . . . ^Nor  AmiGABLE)  Yu  No 

Union  Enbine  Is  iNoreBATive?  _ 


Tim 

Preisume 

Altitude 

(Ft.) 

ObBEBUED  TEHrERATUIEB  *F 

OrERATINS  EnBINe(s) 

(Hirntis) 

mm 

mm 

Barbel 

Oil 

nai 

R. 

P.H. 

Bsn 

0 

50 

87 

413 

180 

26 

3100 

97 

I 

86 

422 

192 

1 

■ 

■ 

Hi 

2 

83 

425 

198 

1 

■ 

99. 

3 

■ 

84 

429 

203 

1 

■ 

99 

4 

B 

87 

432 

210 

1 

■ 

101 

6 

■ 

wm 

11 

1 

_ 

Hi 

7 

B 

88 

439 

I 

■ 

.101 

8 

90 

445 

mji 

217 

1 

■ 

106 

_ 9 _ 

H 

445 

m 

1 

! 

105 

■ 

87 

444 

m 

n 

1 

1 

■ 

101 

mm 

■ 

Ml 

■ 

IB! 

1 

1 

■ 

99 

■n 

50 

88 

430 

Bi 

IB! 

unQH 

1 

■ 

3100 

102 

♦  Washer  Type 
Thermocouple 


Test  Date:  16  July  I960 
Wind:  6  Knots 
Relative  Humidity:  57% 
Barometer:  30.11 
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TABLE  3 


SECTION  III,  P01£R  PLANT. OPERATION 

C.  CaottMa  (CoHTinuto) 

2,  OuiiiHe  llovtaiaa  lN  Au  F»Ee  Or  Vuiait  Hoistube  (CoiiTiMutD) 

(G)  Wk*t  I»  Hottest  CvtifioEHUEAn?  1 _ Amo  Os  Which  EsaiHE? 

(,H);  What  la  Hottest  CYLiNoea.  PAHHEt?,  N/A  Ahd  Oh, Which  Ehqiw?, 

(1.)  Which  EaaiHE  Has.  Hiohest,  Oie  I.hlct  T^hpehatus^? _ 

(J)  After  Enoihe  TEnpcHAruRts  Have  Stasilizeo  I«  Grouho  Operatioi  Or  HovcRiia, 

Start  Test  At  TakctOff  Power,  Reducihs  To  KAxinun  Cohtihuoui  Power 
FoLEouiHa  Duration  Of  Take'KIfp  Power  Tine  Limit  Uxtil  At  Least  S  Hihotes 
After  The  Qqcurrehce  Of  The  IIiohest  Tehperature  Recorsei, 

(i)  Is  Test  Cohducteo  Hoveriho  Tail  Into  The  Vino? 

(Vino  Velocity  Not  To  Exceed  10H2  KPH) . Zero  Who  (Yes)  No 

A.  Ip  *No*,  Is  Another  Cohoition  Deehed  Critical?  . .  Yes  No 

B.  What  U  This  Condition? 

1.  Crosswino 

2.  Nose  Into  yiNo  " ' 

(K)  Temperature  Values  Aho  Correction; 


Line 

No. 

Iteh 

Cylinder  Hear 

(No.  1  ) 

.  Cylinder  Base 

(No.  ) 

0“-  IllfcT 

0) 

Haxihuh  Osserved  Temperature  *F 

445 

217 

(2) 

True  Osserveo  Temperature  *F 

445 

217 

(3) 

hiEssuRE  Altitude  At  Which  Tenp. 
Stasilizes  Or  Final  Peak  Occurs  Ft. 

50 

50 

(<) 

Osserved  O.A.T.  Air 

Temperature  At- (3)  ‘F 

90 

88 

(5) 

True  O.A.T.  Air 

Temperature  At  (3)  ®F 

90 

88 

(6) 

.0036  X  (3) 

.  18 

.  18 

(7) 

Standard  Hot  Oat  Temperature 

At  (3)  =  100 -(6)  'F 

99.82 

99.82 

(8) 

AI  =  (7)-(5) . . . .  *F 

10 

12 

(9a) 

Temperature  Correction  {hcrehent 
(Head  X  Oil)  =  1.0  X  (6)  ‘F 

10 

12 

(Os) 

[EMPERATURE  Correction  Increment 
(Pare)  =  .7  X  (8)  'F 

tXT 

X 

(10) 

Corrected 

Temperature  =  (2)  +  (9)  *F 

455 

229 

(11) 

Naximum 

Permissisle  Temperature  *F 

530 

230 

(12) 

CooLiNO  HAsaiN  =  (11)  —  (10)  *F 

75 

1 

(13) 

Is  Cool  INS  Satisfactorv? 

Yes 

Yes 

Yes 

(6.100(a))  (L)  Are  All  Calisration  Curves  Attached? . . .(  Yes)  Ho 
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TABI.E  32 


(6.613(f)) 


SECTION  III.  PLANT  OPERATION 
C.  COOIUB  (CoWTIiUto) 


H-23C  Filter  InstalluUx 
Restricted  to  10"  H2O 


2.  Duiim  Ho»tmfo  U  An  Fotc  Oi'  VismtE  Hoi8td;ie  (CowTiuutp) 

(C)  Mixtimi  ScTTiHa  Full  Rich _  Note:  Wt.  2300 

(max.  less  200) 

(0)  T««ome  Smiaa  Full  Open  ' _ 

(E)  SlIUT7e«  PoBITlOk  N/A _ 

(1)  For  Rotorchaft  Equiffcd  Uiim  Coolinr  SiimcRS,  Is  A  Cylum* 

Head  Tchpehature  Imdicator  Provided  For  Each  Erqine? .  .  Yes  No 


(F) 


Ir  HuLTr^NOiOE  Rotorcrafy,  Is  Ore  Eksine  Iroferativc? 

. . . . iNor  Afplicable) 


Which  Errire  Is  liioPERArivE? 


Yes  No 


Tinl 

Pressure 

Altitude 

(Ft.) 

Observed  Tehperatures  ”F 

Oferatisr  Eb6IME(b)  1 

(HiRirrts) 

HHW 

■l£9i 

Barrel 

Oil 

H.P. 

■Ha 

P.H. 

C.A.T.  -F 

0 

50 

88 

412 

207 

m 

3100 

113 

1 

Mi 

89 

410 

210 

1 

■ 

■ 

112 

. 

■ 

89 

415 

208 

1 

! 

1  12 

4 

■1 

87 

415 

ni 

1 

1 

_ H19 _ 

5 

■ 

HI 

416 

210 

■ 

1 

mmui 

6 

■ 

B 

m 

HR! 

212 

1 

■ 

■ 

1 

■ 

88 

418 

212 

1 

■ 

■ 

■iiB 

10 

i 

Mi 

88 

417 

212 

1 

■ 

■ 

113 

ig 

M 

B 

m 

419 

^4 

1 

1 

1 

■ 

1 16 

1 

Ml 

Bi 

421 

Ml 

1 

1 

i 

1  1  5 

Ml 

i 

B 

m 

m 

m 

1 

1 

■ 

1 

1  1  d 

14 

50 

86 

415 

212 

26.  5 

3100 

1  12 

♦  Washer  Type 
Thermocouple 


Test  Date:  18  July  I960 
Wind:  6  Knots 

Relative  Humidity:  65% 
Barometer:  30.04 


1 1  X 


1 


SECTION  III,  FOljEfi  PLAtIT  OPEHATIOH 

C.  CooLiNo  (CoNTinueo) 


TABLE  33 


2.  OuHiwa  lloYtHiHa  In  Am  hie  Of  Visidie  Hoisfune  (Cohtiiiuid) 

(6)  What  li  Hottest  CvtiaoEa  Head?  1 _ And  On  Which  Enbine? 

(H)  What  la  Hottest  CttiHoEa  Oasrei?  N/A  And  On  Which  Enqine? _ 

(I)  Which  Enoine  Has  Hiohest  Oil  Imlet  Tehpenatune? _ _ _ 

(J)  Aeten  Enoine  TenrERATUREs  Have  Stabilized  In  Ground  OrERATioN  Oh  Hoterim, 

Start  Test  At  Take-Dfe  Power,  REouciNa  To  HAxinun  Continuoui  Power 
Follouino  Duration  Of  TaKt-OfF  Poueh  Tihe  Limit  Until  At  Least  5  Hinutei 
After  The  Occurrence  Of  The  Hiohest  Temperature  Recorded, 

(1)  Is  Test  Cohoucteo  Hoverino  Tail  Into  The  Wind? 

(Wind  Velocity  Not  To  Exceed  10")2  HPH) . Zero  Wiro  (Yes)  No 

A.  If  *No*,  Is  Another  Condition  Deemed  Critical? . .  Yes  No 

B.  What  Is  This  Condition? 

1.  Crosswind 

2.  Nose  Into  tfiRo 

(K)  Temperature  Values  And  Correction; 


Line 

No. 

Item 

Cylinder  Hear 
(No.  1  ) 

Cylinder  Dare 

(No.  ) 

Oil  Inlet 

(!) 

Haximuh  Observed  Temperature  *^F 

424 

214 

(2) 

True  Observed  Temperature  °F 

424 

214 

(3) 

Pressure  Altitude  At  Which  Temp. 
Stabilizes  Or  Final  Peak  Occurs  Ft. 

50 

50 

{*) 

Observed  O.A.T.  Air 

Temperature  At* (3)  ®F 

91 

90 

(5) 

tnue  0,Aj,  Am 

TcMPtRATumi  At  (3)  ®F 

91 

.90 

(6) 

.0036  X  (3) 

.  18 

,18 

(7) 

Standard  Hot  Day  Jfiifenature 

At  (3)  =  100  -  (6)  ’F 

99.82 

.  -.99.82 

(8) 

AT  =  (7)-(5)  ‘F 

9 

10 

iSiL 

Temperature  Correction  Increment 
(Head  A  Oil)  =  1.0  X  (8)  “F 

9 

10 

(9s) 

Temperature  Correction  Increment 
(Dabe  =  .7X{8)  "F 

'XT 

(10) 

Corrected 

Temperature  =  (2)  +  (9)  'F 

433 

224 

Maximum 

Permissible  Temperature  *F 

530 

230 

(12) 

CooiiHQ  Haroin  —  (11)  —  (10)  'F 

--  -97  _ 

7, 

(13) 

Is  Coolins  Satisfactory? 

Yes 

Yes 

Yes 

|(,100(s))  (L)  Are  All  Calibration  Curves  Attached? 


(Yes)  Ite 
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TABLE  34 


SECTION  111.  PPt/ER  PLAHT  OPESATIOH 
C.  CootiMo  (CoMTiwuep) 


Original  Mixing  Box 
Installation 


(6,613(i)) 


3.  Oumiia  Ltvtt  FtiaHt  At  H.C.  Power  Ik  Air  Free  Of  Visible  Hoistubi; 

(A)  T*KE-0ff  Weicht  (M*x.)  2500  tts.;  C.G.81. 0  Iwa.  f*0H  0*tuh; 

Rtf r -P»«-tl0r - 1  -^Tr ■AiH>-bA4*4tat- Rww-I'lo^'^ef :  AN-01 -1T3-4Q 


(B)  Putt  Ocrm  No.  100/130 


(Hinihuh  Arptovto  Pot  EiaiNi) 


(C)  Hixmt  SETTiNfi  Full  Rich 
(0)  TMXomt  Settixo  Full  Open 
(E)  Shutter  Position  N/A 


(1)  For  Rqtorcsrpt  Equippeo  With  Cooling  Shutters,  Is  A  Cylinder 

Hero  TEHrERATURE  Indicator  Provided  For  Each  Enrine?  . .  Yes  No 


(P)  In  Hulti-Ekdihe  Rotorcrapt,  Is  One  Enrine  Inoperative? 

. . . 4^t  Applicarle) 

Which  Enrine  Is  Inoperative?  _ 


Yes  No 


(G)  What  Is  Hottest  Cylinder  Head? 


And  On  Which  Enrine? 


(H)  What  Is  Hottest  Cylinder  Barrel?  N/A  And  On  Which  Errire?__ 

(I)  Which  Enrine  Has  Hirhebt  Oil  Inlet  Temperature?  N/A 


Time 

(Hinutes) 

Pressure 

Altitude 

(Ft.) 

Observed  Temperatures  “P 

Operatins  Enbire(s) 

Hi 

n 

♦ 

Head 

Barrel 

Oil 

H.P. 

•Hr 

R.P.H. 

C.A.T.“F 

I.A.S. 

0 

500 

77 

431 

IIB 

212 

27 

3100 

Bi 

35 

■■ 

1 

□ 

mm 

m 

PBI 

210 

r 

HHI 

IM 

RH 

2 

■ 

80 

444 

B 

208 

■ 

■ 

82 

77 

■n 

■Pill 

■ 

m 

B 

Iffli 

■ 

■ 

■ 

m 

83 

IM 

m 

n 

m 

m 

IM 

mm 

7 

m 

IM 

_ _ 

198 

■ 

■ 

■ 

IM 

PH 

_ 9_ 

in 

■11 

BB 

m 

■ 

i 

■ 

■ 

IBli 

IM 

mm 

RH 

B 

ii 

i 

■ 

■ 

■ 

81 

78 

Rl 

■ 

imiii 

IBB 

194 

i 

i 

■ 

■ 

82 

.78 

■9 

13 

■ 

B 

BH 

li 

m 

■ 

■ 

■ 

■ 

URMb 

_ 

80.  j 

14 

m 

78 

446 

flH| 

Rl 

m 

wt 

■MB 

RHI 

■HI 

1 

B 

■B 

z: 

♦  Washer  Type  Test  Date:  6  July  I960 

Thermocouple  Relative  Humidity:  60% 

Barometer:  30.  18 
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TABLE  55 


SECTION  III,  POWER  PLANT  OPERATION 
C.  Cooling  (Continued) 


5.  During  Level  Flight  At  M.C.  Power  In  Air  Free  Of  Visible  Moisture  (Continued) 

(j)  After  Engine  Temperatures  Have  Stabilized  In  Flight  At  Cruising, Start 
Test  At  Maximum  Continuous  Power  At  The  Lowest  Practicable  Altitude 
And  Continue  Level  Flight  At  This  Power  Setting  Until  At  Least 
5  Minutes  After  The  Occurrence  Of  The  Highest  Temperature  Recorded: 

(K)  Temperature  Values  And  Correction: 


Line 

No. 

Item 

Cylinder  Head 
(No.  5  ) 

Cylinder  Base 
(No.  ) 

Oil  Inlet 

■81 

Maximum  Observed  Temnerature 

“F 

1+48 

210 

True  Observed  Temperature 

“F 

448 

210 

|g| 

Pressure  Altitude  At  Which  Temp. 
Stabilizes  Or  Final  Peak  Occurs  Ft. 

500 

500 

(h) 

Observed  O.A.T.  Air 

Temnerature  At  ( 5 ) 

°F 

79 

78 

(5) 

True  O.A.T.  Air 

Temperature  At  ( 5 ) 

“F 

79 

78 

mmm 

.0056  X  (5) 

.28 

.28 

(7) 

“F 

99.72 

99.72 

m&m 

°F 

21 

22 

Temperature  Correction  Increment 
(Head  &  Oil)  =  1.0  x  (8) 

"F 

21 

22 

(9B) 

m 

(10) 

Corrected 

Temperature  =  (2)  +  fQl 

469 

252 

(11) 

Maximum 

Permissible  Temperature 

°r 

550 

250 

mem 

Cooling  Margin  -  (ll)  _  (10) 

“F 

61 

-2 

mm 

Is  Cooling  Satisfactory? 

Yes 

Yes 

Yes 

(6.100(a))  (L)  Are  All  Calibration  Curves  Attached?  . (Yes)  No 
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SECTION  III.  Pin/EN  PLANT  OPERATION 


TABLE  36 


H-23C  Filter  Installation 
Clean  Cartridge 


Loot  I  HQ  tUOHTIWUEOj 


(6.613(.)) 


3.  Duhihq  Ltvti  FtiaHT  At  H.C.  Power  I»  Aih  Fbee  Of  Visiott  Hoisrunt; 

(A)  TAKr-Opr  Veight  (Max.)  2500  Lai.;  C.G.81. 0  l»a.  Fhom  Datum; 

•Rrr; -fAot; No; - y - -AitV  jAUwci  -ft* mxnt  lief :  AN-OI-  1 B - 40 

(B)  FuEt  OcTAKE  No.  100/130  _  (Hikimun  Appeoveb  Fox  Exqine) 


(B)  FuEt  OcTAXE  No.  100/130  (Hinihum  Appeoveb  Fox  Exqixe) 

(C)  Hixtuxe  Settimg  Full  Rich _ 

(0)  Theottle  Settixo  Full  Open 

(E)  Shuttex  Positiox  N/A _ 

(1)  Fox  Rotohcxapt  Equipped  With  Coolixo  Shutteks,  lx  A  Cylixoex 

Head  Tehpcnatuxe  Ixbicatob  Pkovideo  Fox  Each  Exqinc? . .  Yei  No 

(F)  In  KuLTi-ENeiHE  Rotoxcxapt,  Is  One  Enoinc  Inopenative? 

. . . (Not  Applicasli  )  Yss 

Which  Enoine  lx  Inopenative? 

(G)  What  la  Hottest  Cylihoeh  Head? _ 5  Ano  On  Which  Enoine? 

(H)  What  Is  Hottest  Cylinoer  Bar.vel?  N/A  Anb  On  Which  Enoine? 

(I)  Which  Enoine  Has  Hiohest  Oil  Inlet  Temperature?  N/A 


♦  Washer  Type  Test  Date:  16  July  I960 

Thermocouple  Relative  Humidity:  60% 

Barometer:  30.11 


119 


TABLE  3  7 


SECTION  III,  POWER  PLANT  OPERATION 
C.  CooLma  (CoHTmutp) 

3.  OuKue  Lt»tt  FuaMT  At  H.C,  Fouca  la  Ai»  Fate  Or  Vieiau  NouTuie  (CoaTiauto) 

(J)  After  En8Ine  TEHrEP.ATURE3  Have  Stabilizer  In  Flioht  At  CRuitma, Start 

Test  At  Maximuh  Contiruous  Power  At  The  Lowest  Practicable  Altitude 
Ars  Cortihue  Level  Flight  At  This  Power  Settirs  Uutil  At  Least 
5  Hihutes  After  The  Occurrence  Of  The  lliaHEST  Tenferature  Recorded: 

(K)  Tehferature  Values  Awb  Correction: 


Lire 

Ho. 

Item 

Cylinder  Head 
(No.  5  ) 

Cylinder  Base 
(Ho.  ) 

Oil  Inlit 

0) 

Haximum  Observed  Tehferature 

•F 

442 

196 

(2) 

True  Observed  Tehferature 

•F 

442 

196 

(3) 

Pressure  Altitube  At  yiiiCH  Umf. 
SrARiLiZES  Or  Final  Pear  Occurs 

Ft. 

500 

500 

Observer  O.A.T.  Air 

Tehferature  At  (3) 

•F 

79 

b:: 

(5) 

True  O.A.T.  Air 

Tehferature  At  (3) 

•F 

79 

82 

(6) 

.0036  X  (3) 

.284 

.  2H'. 

(7) 

Standard  Hot  Day  Tehferature 

At  (3)  -  100  -  (6) 

•F 

99.  72 

9'a.  72 

(8) 

AT  =  (7)-(5) 

•F 

21 

lb 

(9a) 

Tehferature  Correction  Ircrehent 
(Hear  1  Oil)  -  1.0  X  (8) 

•F 

18 

(9r) 

Tehferature  Correction  Increment 
(Base)  =  .7  X  (8) 

•F 

(10) 

Corrected 

Tehferature  =  (2)  +  (9? 

•F 

463 

214 

(H) 

Max  1 huh 

Permissible  Temperature 

•F 

530 

2  30 

(12) 

CooLiRB  Haroir  =  (11)  ~  (10) 

•F 

67 

16 

(13) 

Is  CooLisa  Satiufactory? 

Yib 

Ter 

Yes 

(6.100(a))  (L)  Are  All  Calibration  Curves  Attaches? . (Yes)  No 


121 


TABLE  38 


SECTIOH  III,  PtH/ER  plant  OPERATIOH 
C.  Cootma  (CowTiNutn) 

3.  OuHiMQ  ItYEt  FiiaHT  At  H.C.  Poker  Ih  Air  F«ce  Of  Visible  HoiaruBe; 


H-23C  Filter  Installation 
Restricted  to  10"  H^O 


(6.613(i)) 


(A)  TAKr-Orr  Weight  (Hax.)  2500  Lbh.;  C.G.81. 0  Im.  Fbom  Datuh; 

Rh r  -PAei  -Her - ii(a~-SAL^ic.t-B£rQnj  Jo~.Ref :  AN  -  0 1  -  1  R  -  40 


(B)  FuEt  Octame  No.  100/130 

(C)  Mixtuhe  Setting  Full  Rich 
(0)  Throttle  Setting 

(E)  Shutter  Position  N/A 


(Hinimuh  ArrRovED  For  Engine) 


(I)  For  Rotorcraft  Eouiffed  With  Cooling  Shutters,  |r  A  Cylinder 

Head  Temperature  Indicator  Provided  For  Each  Engine?  .  Yes  Ho 


(F)  In  Hulti-Engihe  Rotorcraft,  It  One  Engine  Inoperative? 

. . (Not  Applicarle  ) 

Which  Engine  la  Inoperative? 


Yer  No 


(G)  What  Is  Hottest  Cylinder  Head? _ #5  And  On  Wnich  Ersine?^ 

(H)  What  It  Hottest  Cylinder  Barrel?  N/A  And  On  Which  Engire?^ 

(I)  Which  Ehoihe  Has  Highest  Oil  Inlet  Temperature? _ N/A _ 


Time 

(Hinutei) 

Pressure 

Altitude 

(Ft.) 

OssERVED  Temperatures  "F 

Operating  ENaiHE(t) 

HaSaXmalH 

IQqI 

♦ 

Head 

Barrel 

Oil 

H.P. 

•Ho 

R.P.H. 

C.A.T.'F 

H9 

0 

500 

80 

406 

176 

27 

3100 

80 

71 

39 

1 

80 

178 

■ 

■ 

■ 

81 

m 

wm 

2 

■ 

78 

404 

180 

■ 

■ 

■ 

80 

72 

70 

A  . 

■ 

■■ 

IBi 

■ 

■ 

i 

■I 

HH 

wm 

5 

■1 

B 

m 

i 

B 

wm 

wm 

. 7 . 

■ 

lIBi 

i 

i 

[B|UI 

wm 

HI 

6. 

■ 

wm 

IM 

185 

■ 

■ 

■ 

wm 

HMI 

10 

■ 

BH 

ffll 

185 

■ 

i 

■ 

81 

72 

70 

11 

78 

405 

184 

■ 

i 

■ 

79 

.69 

67 

12 

78 

n 

■ 

■ 

■ 

80 

■■ 

wm 

■  ■  ..14  ,  ■ 

77 

418 

182 

■ 

■ 

81 

74 

71 

15 

500 

78 

420 

.L8L 

■ 

79 

74 

71 

♦  Washer  Type 
Thermocouple 
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Test  Date:  18  July  I960 

Relative  Humidity:  66% 
Barometer:  30.04 


TABLE  39 


SECTION  III,  POWER  PLANT  OPERATION 
C.  Cooiiwa  (CoMTiMUtD). 

3.  Dutiiiia  Littt  FtiaHT  At  H.C,  Powk  In  An  Fate  Or  Vuipu  HoiiTuiit  (CoiiTiiiutB) 

(J)  Aftep  ENaiHE  TEnrERETUKEB  Have  Stabilizeo  In  FtiaHT  At  Cauisiaa, Start 

Test  At  KAxinun  Continuous  Power  At  The  Lowest  Practicable  Altitude 
And  Continue  Level  Flight  At  This  Power  Setting  Uuth  At  Least 
5  Hinutes  After  The  Occurrence  Cf  The  IIiohest  Temferature  Recorded; 

(K)  Temperature  Values  Aho  Correction; 


Line 

No. 

Item 

Cylinder  Head 
(No.  5  ) 

Cylinder  Base 
(Ho.  ) 

Oil  Inlet 

(1) 

Haximuh  Observed  Tehfenature 

•F 

425 

185 

(2) 

True  Observed  Temperature 

•F 

425 

185 

(3) 

hEBsuRE  Altitude  At  Miich  Temf. 
Stabilizes  Or  Final  Peak  Occurs 

Ft. 

500 

500 

OssERVEa  O.A.T.  Air 

Temperature  At  (3) 

•F 

78 

78 

(5) 

True  O.A.T.  Air 

Temperature  At  (3) 

•F 

78 

78 

(6) 

.0036  X  (3) 

.  28 

.  28 

(7) 

Standard  Hot  Oav  Temperature 

At  (3)  =  100  -  (6) 

•F 

99.  7.?. _ 

99.  72 

(8? 

AT  =  (7)“(5) 

•F 

22 

22 

(9a) 

Temperature  Correction  Increment 
(Hear  S  Oil)  -  1.0  X  (8) 

•F 

22 

7X7 

22 

(9.) 

Temperature  Correction  Increment 
(Case)  =  .7  X  (8) 

•f 

(10) 

Corrected 

Temperature  =  (2)  +  (9) 

"F 

447 

208 

(11) 

Maximum 

Permissible  Temperature 

•F 

630 

2  30 

(12) 

CooLiNa  HAsaiN  =  (11)  “  (10) 

•F 

83 

22 

(13) 

It  COOLINQ  SATlSrACTORV?  j 

Yes 

Yes 

Yes 

(6.100(a))  (L)  Are  All  Calibration  Curves  Attached? 


(Yes)  No 
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table  40 

ICING  TEST  -  FILTER  MEDIA 


Media  Description:  1"  Paper  Pleat  /  3/4"  Batt  Media 

^  1 /2  Standard  Size  Cartridge _ 

Contaminant:  Coarse  A.  C.  Dust _ 

'Dust  Add  Rate:  9  grams  per  minute 

Turn  Table  Setting:  29 


Test  No.  ;  A.  T. ( 

C.  3 

Date:  21  Jan. 

1959 

Operator: 

Barometric  Press: 

29.  72 

•Hg 

Air  Temp:  78 

Deg 

F. 

Relative  Humidity 

-  21% 

Run 

Air 

Orifice 

Orifice 

Media 

Cover 

Time 

Flow 

Ap 

Static 

Ap 

Ap 

Min. 

CFM 

"H^O 

Pressure 

"H^O 

"H2O 

50 

0.25 

1.80 

0.  50 

0. 39 

100 

0.  90 

2.45 

1.25 

0. 90 

150 

2. 05 

4.60 

2.40 

1.62 

Ice  Formed 

on 

Cartridge 

0 

150 

2. 05 

4.  25 

2.  10 

1,30 

3 

II 

II 

4.45 

2.  30 

1.60 

5 

II 

II 

4.  90 

2.  75 

2.  02 

Ice  Formed 

on 

Cartridge 

8 

150 

2. 05 

5.  45 

3.80 

2.60 

10 

II 

II 

6.  10 

4.  90 

3.20 

Ice  Formed 

on 

Cartridge 

13 

130 

2.05 

7.  15 

4.  80 

4.  15 

15 

II 

II 

8.  00 

5. 80 

5.  15 

Ice  Formed 

on 

Cartridge 

18 

1  50 

2.05 

9.  45 

7.  15 

6.  50 

20 

il 

II 

10.95 

8.65 

8.  00 

Ice  Formed 

on 

Cartridge 

23 

'  150 

2. 05 

12.  80 

10.  50 

9.80 

23-18 

H 

1 1 

13.  05 

10.  70 

10.  00 

0 

M 

1  1 

9.25 

1 . 00 

1 1 

M 

10.  00 

Remarks 


Cartridge  Pressure 
Drop  after  Thawing 


UT 


TABLE  41 

ICING  TEST  -  FILTER  MEDIA 


Media  Description:  1"  Paper  Pleat  /  3/4"  Batt  Media  Test  No. :  A .  T.  C.  5 

1 /2  Standard  Size  Cartridge _ 


Contaminant:  Coarse  A.  C.  Dust _ 

Dust  Add  Rate:  9  grams  per  minute 

Turn  Table  Setting:  29 


Date:  26  Jan.  1959 _ 

Operator: _ 

Barometric  Press:  30. 23  "Hg 
Air  Temp;  75° _ Deg.  F . 


Run 

Time 
Min . 

Air  Orifice  Orifice 

Flow  Ap  Static 

CFM  "1^2^  Pressure 

Media 

Ap 

"H20 

Cover 

Ap 

Remarks 

0 

150 

D.R. 

2. 00 

1.20 

3 

II 

2. 05 

1 .25 

5 

II 

2. 20 

1 . 35 

Ice  Formed  on  Cartridge 

«  8 

150 

5.20 

2.  70 

1 . 95 

10 

II 

5.  30 

2.90 

2.20 

Ice  Formed  on  Cartridge 

j  13 

150 

6.  40 

3.95 

3. 25 

1 

II 

7.  00 

4.  60 

3.  95 

Ice  Formed  on  Cartridge 

18 

150 

7.  80 

5.  40 

4.  70 

20 

1  1 

8.  80 

6.25 

5.60 

Ice  Formed  on  Cartridge 

23 

150 

10.  00 

7.  50 

6.80 

25 

II 

12.  00 

9.45 

8.60 

Ice  Formed  on  Cartridge 

26 

150 

13.  70 

1 1 .  10 

10.  00 
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